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TO HIS EXCELLENCY 

THE HON. RALPH PHILLIPS LOWE, 

OOVERItOS or TBS SIATB Ot IOWA. 


sm : 

Tb« Report addressed to your predecessor in November last has been 
delayed in its pul^lication much longer than could have been antici- 
pated,. and from -circumstances beyond our control. One of these has 
bem-the time required for engraving so large a number of plates in 
a style, -worthy of the subjects illustrated ; and, furthermore, an 
unexpected delay in the work of the engi^ving from causes not dis- 
eoyered tili it had been some time in progress. It is hoped, however, 
that the'later publication of the work will be in some measure com- 
pensated by the increased interest which this part of the Report will 
have for the- scientific public, and which will render the volumes 
more acceptable in the public libraries of this and other countries. 

It may be proper to mention, in this place, that during the interval 
which has elapsed since the coihmenoement of t}ie printing in De- 
cember 1867^ several discoveries in Western Oeology have been made. 
The most interesting' of these, so &r as regards the geol(^ of Iowa, 
is the determination of the existence of the Permian system; the 
discovery of which was announced almost simultaneously, by Prof. 
SwALiA}w ajad Mr. Hawn, and by Messrs. Meek and Hayden, while 
the pages of this volume were passing through the press. I have cited 
these publications in a note on page 143, and I have likewise inci- 
dmtally noticed some fossils of the same character from idlinols, 
thot^;h their geolc^cal relations have not been’ determined. The 
paper of Messrs. Swallow and Hawn*, Growing the relations of 

Haww, who has been engaged In the linear ehrveye of Kaniae Territory, hae 
meeiito devoted himeelf to the study of its. geological structure, bringing out the sec- 
tions which for the first time have clearly shown the relations of the Gypsum formation 
with the Oretaoeons above and the Carboniforons rocks below. 
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^.^jpsQia formation of the west with the Permian rooks, had 
niot then been published, or I should have availed myself of the in- 
^NBpmtion there given to cite foom its pages some foots regarding this 
IpteTMting geologioal formation. My remarks on the supposed rela> 
tions of these beds were chiefly drawn from the observations of Mr. 
WoKTBEN in 1866, which are more fully detailed hr his Report; and 
;^m information obtained at a later period, regardingrthe occurrence 
of peculiar fossils in jhe Desmoines valley, in connection with, or 
^ the locality of the Gypsum beds. 

.The inference (page 143) that these beds are unoonformable with, 
the Coal measures, is probably incorrect; the appearance indicatb^ 
this condition in the Desmoines valley being of local extent, and due 
fo thtf absence of some members of the series. It would mofoover 
aKMhr t^t the same may be true of the overlying formations ;vaad 
^ hitherto supposed Want of conformability may be due to the loeal 
absence of a portion of the series, as is so well shown in the relative 
position of the Coal measures to the underlying rocks along . the 
valley of the Mississippi river. 

^.Among other discoveries has been, the announcement of Jurassie 
rocks in the r^on of the Black hills, from Ihe explorations of Dr. 
S^axnnir, whose previous discoveries in that r^on, cormected with 
what was before knowq of the geology of the countiy still flirthex 
to the north, and also in the south, had rmidered the existence of 
Jutwsic rocks in that latitude more than probable. The hiatus here- 
tofore exteting in the sequence of formations in the West is thus being 
rapidly ffled up. Dr. HavimN has also discovered in the same region 
tire Potsdam sandstone, containing its characteristic fossils*. There is 
thus evidence of this lower member of the Palteozoic series as fiur 
west as |he Black hills; a fimt which had been inferred from its in- 
creasing thtftlmeag in that direction, as shown by Prof. flwAixow in 
lifissonri. We have long possessed metamorphic slates and other 
lodks indicative of Lower Silurian age foom points still forther west, 

C 

«1qi^ the line the ^ocky mountains; and Lower Silurian fossils 
were brou^t Col. Emobt foom foe same rai^, on foe Vitited 

* I have elaewhere had occaeion to notice more fully the dieooveries'of this aealons 
and indefatigable explorer, who has done more than all others^of the present time to- 
wards giving ue e true knowedge of the geology and palmontology, particularly of the 
Oretaoeons and Tertiary fbrmstkms of the inter^ng country bordering the Upper Mis- 
•omri and its tributaries. • 
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States and Mexico Boundary Survey : showing that these formations, 
however attenuated in that direction, still preserve their characte- 
ristic taaturet, reappearing from beneath the broad ar^ of newta 
formations which occupy the great eastern slope of ||e^ Bocky . 
monntainl. * ' " 

The third volume of the Geological. Report of Kentucky, and se- 
veral interesting palseontological papers, have appeared during the 
same period; and, as far as possible, these have been cited, and the 
TiftinftB of the species there published have been adopted for several 
those described in this volume, where no doubt of identity exist- 
If others have been overlooked, it has be^ from norintenthm or 
Vitaht of desire to identify and give credit for all such as have been 
previMisly described. The expansion of the volume so far beyond 
tahat was originally anticipated has precluded citations from and 
comparisons with the new tacts and forms brought out in many of 
timsa^tMipers; and, for the same reason, one or two subjects proposed 
fhr the second part of this volume have been postponed to the next. 

The drawings of the Plates of this volume have been made by 
Mir. F. B. Meek; and the diagrams of the Crinoidee, illustrating the 
text, have been drawn* with great care and accuracy by Mr. B: P. 
Whitfield, and will afford valuable aid in the comparison of species. 
The steel engravii^;s are by Mr. James Duthie, and those of -the 
Orinddem especially may be regarded as very superior illustridtans. 

JAHSS HALL, State Ge(aogkt: 


SamwBXB, 1868 . 



RESOLUTIONS OF THE LEfilSLATORE . OF IOWA. 

'■ .. 

JolAt Resolution to provide for the* printing of an additional nnmber of the , 
Bepan of the state Geologist! and for the disposal of the saiih. 

* * 

Bmived hy the General of the State of Iowa, That the Governor be and 

is hereby authorized to procure the printing of one thousand copies of the Report of 
the State Geolc^st, in addition to the two thousand copies directed to be printed by 
the Sixth General Assembly. 

Meeqlved, That the copies of said Report ordered to be printed by the foregoing 
rei^lutiOn shall be' disposed of as follows : Two hundred and fifty copies of the same 
shall be distributed under the direction of the Governor, to such of the Governments 
and Scientific Societies of Europe, and to such of the State Governments and Sdae^ 
tiflc Societies of this Union, as the. Governor in his discretion shall determine* Fifty 
copies shall be given to the present State Geologist, twenty-five copies to Ez-gov^mor 
Grimes, and 'ten copies each to Ex-govemors Briggs and Hempstead ; and the re- 
maining copies shall be disposed of by the Secretary of State, by sale for tl^e benefit 
of the State, at the rate of five dollars per copy. 

Buolved, That the Governor be further authorized to draw his Warranty Irar- 
ranta bn the Auditor of State for the expenses incurred in accordance with the 
forcing resolutions, who shall audit and allow the same. 

Appjkovxd : February 12, 1858. RALPH P. LOWE, Governor. 


Joint Resolution to provide for the distribution of the State Geological 

Reports* 

Eeeohed hy the General Jlesmhty of the State if Iowa, That the Secretary of State 
be and is bmby authorized to distribute the two thousand copies of the State Geo- 
legicsl Reports that were ordered to be printed by the last General Assembly, ac- 
cordii^ to the following manner : One copy to each member of the last General 
Assembly, agreeable to a resolution passed by that body; and eighty copies to the 
State FGstorical Society, and ten copies to the State Library, and five copies to the 
Deaf and Dumb Asylum, and twenty-five copies to the State University, and one 
copy to each coulfty in the State C to be held in the care of the county treasurer), 
and twelve copies to each State officer for distribution, and twelve copies' to moh 
ipember of this General Assembly for distribution within the. State; and one copy 
%o each State, One copy to the person or persons who edit each weekly newspaper or 
pefi^^nl in the State, one copy to each organized college or academy in the State, 
one copy to each bf the chaplains of the General Assembly, and one copy to each of 
the secretaries and derks of the General Assembly; and the nmainder are to be 
diiqposed of by the Governor in the way of exchange for other valuable works, to be 
plMsd in the State Library. 

Eeeohed, That for the distribution of said Reports, that the Secretary be autho- 
rised to draw his order on the State Auditor for the necessary expenses, to be pdld 
out df any fimds in the State treasury. 

Jhm/orm : February 24;4858* ^ RALPH P* LOWE, Gowanm. 



TO HIS EXCELLENCY 


/ tie HON. JAMES WILSON GRIMES, 

• • 

« ootbIhob 01 tnjt 8 TA)(b ov iowa. 

■■ . « 

» • • 

■SIR* ■ . . 

The accompanying Report on the Geology of Iowa comprises the 
results of the Survey to the close of thtf season of 1857.. Under the 
: law of 1855, the field work of the Geological Survey was com- 
raenced in September of that year, and has been carried on asrapidly, 
and; extended over as much ground as the means at our disposal 
#Oi;ild permit ; one or two parties being employ^ in the field during 
the months of May and June, and of September, October and Novem- 
'ber (^eaoh year. * 

' Mr. A. H. WoRTHEN* was engaged as Assistant at the commence- 
ment of the Survey, and was employed, during the seasons for explora- 
tion, until the close of 1857 : by his Services in the field, and the loan 
of his magnificent collection ot carboniferous crinoids, he has added 
greatly to the value and interest of this Report. Messrs. B. J. Hall 
of Burlington ( Iowa), and £. Hungebford, offer^ their services and 
were employed as volunteer assistants ; the former in the autumn of 
1855, and the latter in the corresponding season of 1856. Subse- 
quently Mr. HuNOEBFOBDf WBS engaged as Assistant during the spring 
campaign of 1857 ; and the results of his observations will be found 
incorporated In Chapter VI. Mr. Edwin A. Cooley of Marion, Linn 
County, Iowa, joined the Survey in the summer of l85T, and con* 
tinned to the close of the season. « 

The geol(^cal explorations have hitherto been confined to the 
^tern counties pf the State, as ^own in the Report. It is propose^, 
to complete the publication of the results of the Survey in another 
IQalume, which shall contain,the geological description of thd west- 
' «m ^rtion of Iowa, with a discussion of such subjects of theoretical 
mid practical interest, including agriculture and l^e capacity of the 
^8, as can only be properly treated after having gone over the whole 

/■ - •' ' . - 

* Shoe appoh&d State Geolqgiat of lUinob. . 

< Biiea Hllioiiitit P^aaor of Geology In Gw IJnivenUy of yemont. 
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PREFACE. 


Among geological facts of interest brought out in this Report is 
the determination of the existence of «the Hudson-river group at 
numerous points in Iowa and Illinois j and although the occurrence 
of the blue shales had been previously noticed in Illinois, their true 
relations had nof been recognized. The same strata have also been 
ahown by the Missouri Report to exist in that State, and their identity 
with the “ Slue limestone” of Cincinnati is now generally admitted. 

The investigations in the Iowa Survey have shown the existence 
of an important limestone formation, above the Niagara limestone, 
not heretofore recognized In the Mississippi valley : this limestone 
occurs at Leclaire, forming by its undulations the Upper rapids of 
the Mississippi. Being a magnesian limestone, and holding the same 
relative position as the limestone of Galt, Canada West, it is not im- 
probable that the two will be proved, by their fossil contents, to be 
identical. At the present time we know too little of the fossils of the 
Leclaire. limestone to speak with certainty of its palseozoic relations. 

Although the Hamilton and Chemung groups are recognized, both 
in their lithological aspect and^ in some of their more important fos- 
sils, it is yet an interesting and significant fact that the larger number 
of the species are^ distinct from those of more eastern localities, and, 
in some forms, more nearly allied to European species. 

The subdivisions proposed in the Carboniferous limestones, below 
the Coal measures, aVe founded both upon physical and zoological 
differences, which seem to warrant the separation of the several 
members of the series. In Part II of this Report, these subdivisions 
have been illustrated by some of their more characteristic fossils j 
from which it is believed the successive formations may be everywhere 
recognized. 

In concluding these remarks, we acknowledge with much plea- 
sure and satisfaction oiu obligations to the citizens of the State gene- 
rally for their kind treatment, and the readiness with which they 
have furnished information in aid of the objects of the Survey ; and 
woulS more particularly mention the names of Alexander McGregor, 
of M‘Gregorj Prof. J. All^, Dr. J. Sprague, H. de W£RTHERN,Esq., 
Richard Bonson, Esq., R. Osee Anderson, Esq., and Dr. Scott, of 
Dubuque ; Dr. C. C. Parry, of Davenport ; T. S. Parvin, Esq., and 
Mr. Reed, Engineer, of Muscatine ; and E. R. Blackwell, Esq., of 
Keokuk. JAMES HALL, SiWe Gtdogiri. 

Notxiibib, 1857. * J. D. WHITNET, Chemitl and Mmeraiogid. 



ORGANIZATION OF THE SURVEY 


liK the month of January, 1866, the Legislature of the State of Iowa 
passed the following Act to provide for a Geological Survey of the 
State. 


JWACT PROVWmG FOR THE GEOLOGICAL SURVEY OF THE 

STATE. 

SlOTIOX 1. Be it enacted hy the General Assembly of the State of lowa^ 
That the Governor may appoint, by and with the advice and consent of the 
Senate, a State Geologist, who shall be a person of competent scientific and 
practical knowledge of the sciences of geology and mineralogy, who shall 
hold his office for the term of two years, unless soonelF removed by the 
Governor. 

4 2. The said State Geologist shall, by and with the consent of the Go* 
vemor, appoint one suitable person to assist him in the discharge of his 
duties, who shall be a skilful analytical and experimental chemist. 

^ 8. It shall be the duty of said Geologist and his assistant, as soon as 
may be practicable after the appointment, to commence and carry on, with 
as much expedition as possible, a thorough geological and mineralogical 
survey of the State, as also of the character and quality of the soil for 
agricultural purposes. 

$ 4. it shall be the duty of the Assistant to make full and complete 
* examinations and assays of aU rocks, ores, soils, or other substances which’ 
may be submitted to him by the State Geologist for that purpose, and to 
furnish him with a detailed and complete account of results so obtained. 

4 6. It shall be the duty of the State Geologist, on or before the first 
Monday of December in each year, during the tune not necessarily occupied 
by said survey, to make report of said survey and the progress thereof, ac- 
companied with such maps, drawings, and specifications as may be necessary 
and proper to. exemplify the same to the^ Governor, who shall lay a copy of 
the reports bolbre the General Assembly. 

B * 
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§ 6. It shall also bo the duty of such Geologist to forward to the Gorer* 
nor, firom time, to time during the progress of said survey, such specimens 
of rocks, ores, coals, soils, fossils, and .other mineral substances discovered 
ond examined, prbperly labeled, as may be proper and necessary to form a 
complete cabinet of collections of specimens of geology and mineralogy pf 
the State ; a^d the Governor shall cause the same to be preserved for the 
benefit of the State, for public inspection. Said Geologist shall cause to be 
represented on the map of the State, by colors and other appropriate means, 
the various areas occupied by the different geological formations in the State, 

, and* mark thereon the localities of the respective beds of deposits of the 
various mineral substances discovered, and the character of the soil ; and, 
on the completion of the survey, to compile a memoir of the geology and 
mineralogy of the State, comprising complete accounts of the leading sub* 
jeots and discoveries which have been embraced in the survey. 

§ 7. For the purpose of carrying into effect the provisions of this Act, the 
sum of two thousand five hundred dollars is hereby annually appropriated 
for the said term of two years, to be expended under the direction of the 
Governor. The salaries of the Geologist and Assistant shall be fixed by the 
Census Board of the State : the salaries of the Geologist and Assistant, 
however, shall not commence until they hare respectively entered upon the 
discharge of their duties ; and upon the completion of said survey and the 
duties connected therewith, the same shall cease and determine. 

4 8. This Act shall take effect, and be in force from and after its publica- 
tion in the Iowa Bepublioan and Iowa Capital Reporter. 

REUBEN NOBLE, 

Speaker of the Home of R^ruentativee. 

MATURINL. FISHER, 

Preetdent of the Senate. 

Arraovin— January 23, 1855. 

JAMES TV. GRIMES, Governor. 

Under fhe authority given by this Act, James Hall of Albany 
*( New-Tork) was appointed the State Geologist, and J. D. Whitney 
of Nprlbampton ( Massachusetts) was appointed to the department 
of citbmistry, mineralogy, etc. 

In accordance with the provisions of the Act, a report of progress 
was ^Communicated to Governor Grimes at the end of the year 1866, 
Ajccompani^ by the following letter. 
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TO HIS EXCELLENCY JAMES W. GRIMES, GOVERNOR OP IOWA. 

I BAYS the honor to submit herewith a report of a geological reconnoissanoe 
of the State of Iowa, made in 1855, together with a general statement of the 
results of the examinations made during the year 1856. 

In order to conduct the work intelligibly, and to accomplish the object 
desired, it became necessary to obtain, in the first place, a general knowledge 
of the geological structure of the territory to be examined. For this purpose, 
geological sections were to' be carefully made in different directions across 
the State. The northern and central parts, being to a great extent deeply 
covered by drift and modern accumulations, offered few facilities for such an 
object. The course of the Mississippi river presented the best exposures of 
the rocks ; and likewise flowing generally in the direction of the dip of the 
strata, I was enabled to determine the successive formations and beds of rock 
from the Lower sandstone on the north, to the Goal measures, which approach 
the river at Davenport and Muscatine, and again in the vicinity of Keokuk ; 
the intermediate space being occupied by limestones of Carboniferous age . 

The reconnoissanoe of 1855, which was commenced only in the latter part 
of the season, was made chiefly along the course of the Mississippi river, 
and the observations extended into the interior at various points. These 
examinations have enabled me to present a brief general sketch of the geo- 
logical formations of the State, which include some interesting and important 
groups not before noticed on the Upper Mississippi river. I have also given 
a sketch of the successive members of the series of Carboniferous limestones ; 
showing, as I believe, for the first time, the true order and succession of the 
several masses or groups constituting this important and interesting geological 
series which underlies the greater part of the Coal measures of the Mississippi 
valley. 

In the present state of the work, it would be impracticable to give, with 
any satisfaction, the details of the geological examination of counties or 
particular portions of the country : these, in order to be made available, 
require to be accompanied by maps and sections, the material for which has» 
been obtained as far as the examinations have progressed. 

While this reconnoissanoe of the geology occupied my attention, Prl^fessor 
Whitney was engaged in the Lead region, with a view to a complete in- 
vestigation of that portion of the State occupied by the Lcad-bearing^rock, 
and the phenomena connected therewith. I understand from him that his 
investigations are not yet finished, and that much of the material collected 
is not yet in a state to be reported* 

During the past season, Mr. Wobthxn ha^ been chiefiy occupied in 
making a detailed section along the valley of the«Des Moines, and in local 
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•Xftminatioiis in the southern part of the State. Much of this work is not yet 
in.a oon^dition to ho reported upon. The oolleotion of rooks and fossUs are to 
be examined I and the ooals require to be analyzed before the full results can 
bo given. ^ 

< ^ ffhe preliminary work is now so far accomplished, that the detailed exp- 
minatioh of counties and particular districts may be at onco begun, with a 
view to the preparation of a geological map of the State, which shall indi- 
cate the localities and limits of the several geological formations. 

Extensive collections of the rocks, minerals and fossils, have been made 
froia all parts of the State examined : these, with the exception of specimens 
taken for subsequent investigation, have been forwarded to Iowa city in 
accordance with the directions of your Excellency. 

It is very important, both for the advantage and progress of the survey, 
as well as for the future value of this collection, that some proper place be 
assigned for its reception, in order that the specimens now lying in boxes 
may be arranged and labelled with their proper names and localities. 

I have the honor to remain 
Your Excellency’s very obedient servant, 

PecembeTi 1856. JAMES HALL, State Geologist. 


On the receipt of this Report by Governor Grimes^ the subject was 
brought before the Legislature of the State, and the following enact- 
^ment and resolutions were passed. 


ACT MAKJJSTG PROVISIOJ^ FOR THE CONTI^rUATIOJ>r OF THE 
GEOLOGICAL SURVEY OF THE STATE. 


SXOTION 1. Be it enacted by the General Assembly of the State of loway 
That there be and is hereby appropriated from the treasury of the State, 
out of any monies not otherwise appropriated, the sum of ten thousand dol- 
lars, to aid in the farther prosecution of the geological survey of the State, 
and to be expended under the direction of the Governor. 

« § 2. All geological specimens and fossils collected during said survey are 
hereby granted to the State University, and shall be deposited and carefully 
kept ip a cabinet to be by that institution devoted to this purpose. 

4 8. This Act shall take effect, and be in force from and after its publica- 
tion ip the Iowa City Republican and the Iowa Capital Reporter. 


SAMUEL MCFARLAND, 
Speaker of the House of Representativts, 

W. W. HAMILTON, 

. . - President of the Semte. 

Avpbotxd— J anuary 24, 1857. 

JAMES W. GRIMES, Governor. 
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JOINT RESOLUTIONS TO PROVIDE FOR THE PRINTING OF 
THE REPORT OF THE Sr-9TE GEOLOGIST. 

Re$ob>ed hy the Oenerat Assembly of the ^tde of Iowa, That the Go* 
yernor be and is hereby anthorised to procure the printing of two tbonsand 
copies of the Eeport of the State Geologist ; and that he cause one copy 
thereof to be transmitted to each member of the General Assembly, and the 
remainder to be deposited in the office of the Secretary of State. 

Resolved, That the Governor be further authorized to draw his wanaift 
<m the State Auditor for the expense thereof, who shall audit and allow the 
same. 

Arraovn)— January 29, 1857. 

JAMES W. GRIMES, Goeemor. 

After the passage of the foregoing Act and Resolutions, Governor 
Grimes returned the Report of progress to the State Geologist, re- 
quiring him to prepare a volume which should include the results 
of the field work of 1857, and to “ cause the same to be printed In 
large good type on excellent paper, with wide margins, with all pro- 
per and necessary illustrations, bound in cloth”. The volume was* 
directed to be of such a character as to form a part of the complete 
work on the geology, palaeontology, agricultural and other economi- 
cal resources of the State, as contemplated in the original act. 

The accompanying volume has been prepared in accordance with 
the enactments and directions above given. It is hoped that it may 
meet the expectation of the enlightened legislators who have enacted 
the laws, as well as of the Executive who has on all occasions mani- 
fested the most lively interest in the progress of the work, and that 
the results here given may prove of real interest and importance to 
the People of the State. 




¥BBATA ET COBBIGENDA. 

Page 40, line 8 from top, after * recognized’, add ' as the Hudson-river group 
Page 48 , sixth line, for ‘ Iowa river’, read * Upper Iowa river ’. 

Page 78, first line of note, for *Spirigera\ read ^Nucleospira*. 

Page 174, diagram fig. 28, for ' coal 1 foot ’, read ‘ coal 8 foot’. 

Page 208, thirteenth line from top, for ^ lily stars’, read * lily stones’. 

Page 479, under the generic description of Megiatocrinus, seventh line from bottom, for 
'five’, read 'four’. 

Pago 484, under generic formula of Pertremitesj second line, for * 1X9 ’, read ' 1X6 ’. 
Page 484, under generic description, line 6, for ' pentagonal plates’, read ' pentagonal 
basal plates’. * 

Page 485, for ' Plate ii, fig. 8 ’, read ' Plato i, fig. 4 ’. 

Page 492, ninth line from top, for ' L, demUaa ’, read ' S. demuta\ 

Page 499, for * Plate vii, fig. 1 ’, read ' Plate vii, fig. 2 ’ ; and the same in the reference 
to Plate vii, page 600. 

Page 504, for <Splrifer anbmiicronatns % road ^Splrlffer aubattenn- 
atna ’ ; and same on page 505, fifteenth lino from top. 

Page 607, twelfth line from bottom, for ' S, submucronatus * y read ' aubattenuattu* , 
Page 512, line 17, for ' Spirifer parryanua^y read ' Spiri/er biplicatua\ 

Page 529, in references to figures on Plate viii, erase letter c. 

Page 640, in description of Platycrinua nucleiformUy read ' anal plate large, hexagonal’. 
Page 660, note at bottom of page, last lino, for ^ Agaricocrinua\ read ^ AgaricoeriniUaK 
Page 562, under generic formula ot Agaricocrinuay after ^ interradial plates’, add '1*8’. ‘ 
Page 568, AcHnocrinua unicornUy fifth line of description, read '.first radial plates, 
two hcptagonal and three hexagonal’. 

Page 669, explanation of diagram, third line, for ' second radials’, read ' second inter- 
radials’. 

Page 570, twelfth line from bottom, for ' first radials heptagonal’, read ' first radials, 
two hcptagonal’. 

Page 674, under AcHnocrinua aymmetricua, second line of description, for ' hcptagonal’, 
read ' pentagonal’. 

Page 676, under AcHnocrinua eornigerua, fourth line of description, for ' first radial 
plates hexagonal’, read ' two heptagonal’. 

Page 577, under AcHnocrinua pentagonuaj third line of description, for ' two equal 
hexagonal’, read ' two equal and irregularly hexagonal’. 

Page 578, first line : ' Second radials, one hexagonal, the others octagonal’. 

Page 680, second line from top, for ' pentagonal’,' read ' hexagonal’. 

Page 681, sixth line from top, after ' hexagonal’, add ' and heptagonal’. 

Page 681, second line from bottom, for ' Fig. 19 ’, read ' Fig. 10 ’. 

Page 688, AcHnocrinua’ ornattUy fourth line of description, for ' Radial’, read*' First 
radial’. 

Page 686, seventh line from bottom, read ' Third radials supporting’, etc. 

Page 689, under AcHnocrinua longiroatria, eighth line of description, read ' Third ra- 
dials hexagonal or heptagonal’. 

Page 596, under references to plate, add ' Fig. 6 c, base of specimen’. 

Page 608, under references to plate, add ' Fig. 4 e, interior of ventral valve, showing 
the dental lamellas’. • 

Page 607, under reference to figure 1, for ' half as great ’, read ' twice as many ’. 

Page 688, under Produdtua aoHgeruif for ' Plate xviii ’, read ' Plate xix ’. 




CHAPTER I. 


PHTSICAl, GEOGRAPHY. 


Boundaries of the State op Iowa — Area — Configuration of its Surface — Sections 
ACROSS the State from east to west — ^Amount of Descent op the Mississippi River 
—Obstructions to navigation — Fall of the Missouri — Character of its naviga- 
tion — Tributaries of the Mississippi— The Des Moines — The Cedar — The Iowa — 
The Wapsepinicon — The Turkey and Upper Iowa Rivers — Rivers tributary to 
the Missouri — Mounds — Prairies— River or Bottom Praiuies — River Bluffs — 
Rolling Prairie — ^Elevation and Distribution of the Prairie Region*— Character 
OF ITS Surface — PE ofLiARiTiEs of Soil — Vegetation — Theories of the formation 
of the prairies — Climate of Iowa — Metrorolooical Tables^Inkerkncks from the 
Tables. 

BefobI; entering upon a description of the geological struc- 
ture of the State of Iowa, which is the especial object of 
this Report, it will bo proper to giye_ a sketch of the phy- 
sical geography of the region whose geology we have been 
investigating. In every part of the world we see a Inost in- 
timate connection between the configuration of the surface 
and the geological structure of any particular district ; and it 
will be shown in the course of this Report, that every pe- 
culiarity of the toppgraphy of the Northwest is the faithful 
reflection of the nature of the underlying rocky strata, or 
the final result of those agencies whose workings it is the 
province of the geologist to investigate. 

The State of Iowa has nearly the figure of a rectangular 
parallelogram; its extreme length from east to west is 
about 300 miles, and its breadth a littl^ over 200. Its north- 
ern boundary is the parallel of .43“ 30', which separates the 
[Iowa Subvk.] 1 
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Minnesota; its southern limit is nearly an ;the 
iiyiiude of 40" 31'^ The two great rivers of the North Aj%e* 
rieaii continent form its eastern and western j^undarieau 
3^ Mississippi, on the east, hds a general north and sq|fth 
oeliirse ; but formd an irregular arc, of which the conve;^ty 
is turned towards the east. Between the mouth of Tuifeey 
river on the north, and the city of Muscatine on tha^uth, 
this bending of the river is quite regular, and gives aphord 
of about 90 miles in length between the extremities of the 
arc, and a distance of nearly 50 miles from this chord to 
the point where the river reaches farthest to the east. The 
States of Wisconsin and Illinois border Iowa on this side, 
their mutual boundary being the parallel of 42<> 30'. The 
western limit of the State is the river Missouri, as far north 
as the mouth of the Big -Sioux, which river the boundary 
line on this side follows, until it cuts the parallel of 43“ 30'. 

The State, as thus bounded, includes area of nearly 
60,000 square miles*. 

The surface of Iowa is remarkably uniform in its altitude, 
"it nowhere rises into any elevation which can be called a 
mountain, nor are the water-shed lines marked by distinct 
and easily recognizable ridges. In general, the western bor- 
der of the State is more'elevated than the eastern, and the 
northern higher than the southern. The Missouri has a more 
rapid descent than the Mississippi in the latitude of Iowa ; 
and, besides, has a much longer course from the northwestern 
comer of the State to its entrance into the Mississippi, than 
the latter has from the northeastern comer to their mutual 
junction. If, ^ therefore, we start from the Mississippi and 
proceed westward, we shall find ourselves gradually rising, 
until we reach the waterrshed between the two rivers ; and, 
on descending into the valley of the Missouri, we shall be 
at a height above our starting point, which will be greater, 

* Tbe number of square miles in the State is not known at the Surveyor Gene- , 
ra]*/i ojSice ; by a rough calculation, it was estfm&ted at 07|024. ' 
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in pPopOFison as the line we have; traversed is nearer to ^ 
n^ffth boundary of the State. Each successive crossing of thee 
sixains emptying into the Mississippi, we shall find to be a 
pNie^ higher than the preceding one, as we advance from 
thel^eaitt towards the west. This will’ be exemplified by the 
fiill^mg tables of heights, obtained from the Engineers of 
^ thS^^^lPabuque and Pacific” and “ Mississippi and Missouri” 
railreeids. 


TABLE or HEIGHTS ABOVE LOW-WATKR IN THE MISSISSIPPI RIVER 

AT DUBUQUE. 


liOOALiTT. Diatiiiice from Miai. River at Dubuque, 

ill miles. 

Elevation, 
ill feet. 

Railroad track, ascending the Catfish valley . . 

4 

.84 

(< 

5 

133 


6.3 

170 

ti 

7.3 

188 

it 

8.3 

230 

i( 

9.2 

271 

(( 

10.3 

802 


13.6 

444 

C4 

21.2 

492 

li 

22.2 

.520 

North fqrk of Makuqueta, high water 

28.8 

352 

Railroad track 

80.9 

850 

«( 

40.2 

489 

South fork Makoqueta river 

45.9 

825 

Railroad track 

50.3 

456 

Prairie creek 

53.1 

404 

Railroad track . 

67.2 

485 

Buffalo creek. 

59.5 

405 

Railroad track... 

60.8 

451 

Independence. : , . 

6^.5 

880 

W apsepinioon river ( 300 feet wide) 

69 

Sib 

Railrosd track.; 

74.2 

402 

Cedar river ( high-water mark) 

92.4 

260 

Bailifoad track. . . 

106.7 

807 


115.3 

?60 

South fork Beaver creek 

116.9 

346 

Summit between Iowa and. Cedar rivers 

187 

675 
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> / ; , JLdoal^. Dlitms.from.l^^ Riv«ur:at Dobuou^ 

t in miles. 

iSUvatUm, 

«i foet 

riv^ ( bed of streskpi). • • • « • • 

141.7 

.468 

• 1 . 

Sun^nut between Iowa and Boone rivers. • • • • • 

162 

750 

Boone river (bed of stream) 

169 

410 

Summit between Boone and Des Moines rivers, 

,175 

* 880 

Des Moines river ( SOH^ feet wide) 

189.2 

877 ‘ 

Summit between Des Moines ai^^d Coon. • . , • • 

281 

.. 716- 

^.Gooti river ( bed of stream) . 

286 

m 

Summit between Goon and Little Sioux 

250 

849 

Little Sioux river 

268 

504 

Summit bc^een Little Sioux and Floyds. . . . 

Floyds river 

Missouri river 

271 

819 

51.5 

847 * 


The above elevations are on the route of the Dubuque 
Mid Pacific railroad, which has its eastern terminua^t Du- 
buque, and its western near the mouth of the Big Sioux at 
Sioux city. The table which follows gives the elevation of 
some of the principal points along the line of the Missis- 
sippi and Missouri railroad which extends from Davenport 
to Council Bluffs. 


TABLE OF HEIGHTS ABOVE LOW-WATER OF THE MISSISSIPPI RIVER 

AT DAVENPORT. 

'Locality. Distance finom MisBissippi river, Elevation, 

in xnilos. in fuet. 

Iowa river, low-water mark 56 98 

Summit between Iowa and Skunk rivers 122 440 

North Skunk river, • • 180 290 

South Skunk river. 155 235 

Summit between North and South Skunkd. . • • 150 425 

Des Moines river 180 227 

Summit between Mississippi and Missouri. . • . 246 967 

dtlisBOuri fiver 810 425 


From the above levellings, it will be seen that the Du- 
buque and Pacific rpad ascends the valley of the Catfish by 
a grade averaging about 30 feet to the mile for a distance of 
14 npiles from Dubuque, when the general level of the prairie 
is reached, and the rpad runs along at a level varying frofin 
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460 feet 'idboYe *^ Misnssippi, until It reaehes the 
vallej ($f the Horth Mf&oqueta^ ^ich it crosses at an ele*^ 
vation of 352 feet. Thence, the surfaee of the country west 
to t|ie south varies in alti^de from 400 to 450 

feet;: attaining,, at the highest point between those two 
streamie, an elevation of 489. feet, at the distance of 40.2 
miles^llbm Dubuque. At the point where the south Ibrk of 
the Makoqueta is crossed by the railroad, its elevation is 325 
feet ; and from here west to the Wapsepinicon river, a dis- 
tance of twenty-three miles, the general height of the 
surface is about 450 feet, with variations of 40 or 50 feet of 
depression or elevation. From the Wapsepinicon to* Cedar 
river the general level of the country is lower than it was 
farther^llast, being about 350 feet ; and the Cedar itself is 50 
feet lower than the Wapsepinicon. The Iowa is, on the other 
hand, over 200 feet higher than the Cedar, and the elevation 
of the surface between that river and the Des Moines is 
between 550 and 650 feet. The Des Moines is lower than 
the Iowa river, by a little over 50 feet ; the former river 
being much the larger of the two, and having cut its channel 
deeper in proportion. From the Des Moines, the road runs in 
almost a straight line, for a distance Of about 60 miles to the 
head waters of the Little Sioux river, and crosses Coon river 
at an. elevation of 670 feet, while the general level of the 
region between the two rivers is from 630 to 660 feet. West 
of the Coon the ground rises gradually, and at its culmina- 
ting point, 250 miles from Dubuque, attains an elevation of 
849 feet. The road strikes Floyd’s river about 18 miles feom 
Sioux city, at an elevation bf 574 feet above the Mississippi, 
an^ descends along its course to the Missouri, which is 347 
feet higher than the Mississippi at Dubuque. 

i,;Thua it appears that there is a gradual rise of the suiface 
feem the eaet to the west, as far as the water^shed between 

streams flowing-, into the Missouri and the Mississippi, 



0 ^ OEOtO<»CA& 

liMidf is iipitieti nearer to tl^ thf latt^i river j 

^rfeft-rfjiMjfterat'ilf the auiflEace of the State being 
dramed hj^istreams ftiJinng to the southea^,% 

'’'■The elevation of- the eastern border tK*’ ^y^(((Staite, above 
tbe,;level>of the sea, is at M‘Gregor abbni02^ fwt; opposite 
the inouth of Platte river 613 feet, acco|d[ing to the Wiscon- 

ahr surveys. '* :*k ’ . 

" *1^^nexed table exhibiiijp^‘ elevation of the Missis- 
sip^ river, above the sea level, at ;s6me of the more impor;' 
tant points between the mouth of the Ohio and Prairie du 


Chien. 

IjOCalitt. Klcvitloii ill feet. 

Prairie du Chien ( by R. R. surveys) 624 

Mouth of Platte river “ 618 

Pubuquo “ 610^ 

Head of Upper rapids 581 

Rock island ** 555 

Flint river ( Nicollet) 486 

Mouth of the Des Moines “ 444 

^ St. Louis ( Engelmann) 381 

Mouth of the Ohio ( R. R. surveys) 290 


From Dunleith, opp^ite Dubuque, to Cairo, at the mouth 
of the Ohio, according to the Illinois Central railroad sur- 
veys, the descent is about 320 feet; the railroad track at 
Dunleith being 347.72 feet above low-water mark at Cairo, 
and 27 feet above low- water at Dunleith. This would give 
for the descent of the river, the distance being estimated at 
586 miles, 0.54 foot or about six and a half inches per mile. 
From Prairie du Chien to Cairo, by railroad levellings, the 
fall is 334 feet, the distance being ^timated at 652 miles ; 
these data give a descent of 0.51 foot per mile, or just about 
six inches. This fall, however, is not uniformly distributed, 
M there are two important rapids within the limits of the 
Sj^|» of Iowa, the only ones which interrupt the. navigation 
of Ihe river between its mouth and the Falls of St. Anthony, 
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a o£a|)oiiil4i20l|i^ ^heobateaetiojbi h^re alludad 

to are oall# the aad Lo^(|r BApidg.. Tl^ Lo^r^ili; 

pidg, or Deg Mdl^ueg rs^ida, extend £MlinL about tttarae-fourthg 
of a ]ml#^dl]i|l<if^^K|bkuk nearly up to,Jirontrose, a distance 
of eleven mifesi P?be &11 in this distance, according to Qap^ 
tain LaiBi^is a^rlittie over twenty-fbur feet (24.015. feet), or 
more than fouifthnSs the usual desdnnt of the riv$r||a^th^ 
same distance. The %pJ^ii|il>iii^P^^ extend from tfU^.Jeirer' 
extremity of Rock island,'1lt the point whei^ the rivet is 
now crossed by the railroad bridge, to the town of Le Claire, 
about fourteen miles. The fall of the Upper rapids Is, otf 
the same authority before cited, 25.74 feet. There is no 
doubt that it is possible, at a moderate expense, to render 
the passage of both the Upper and Lower rapids much less 
difficult than at present, and indeed Congress has more than 
once taken the matter in hand; but, the appropriations 
having been too small to effect the object at once, so that 
the work could not be continuously carried on, but little has 
been accomplished compared with that which would have 
been done, had the work gone on uninterruptedly. The ob- 
structions being ledges of rocks, and not shifting sand-bars, 
whatever is once done will not require to be done over again, 
and it is much to be desired that this important work should 
be resumed and finished without delay. At present the 
Lower rapids amount almost to a total interruption of the 
navigation of the river, as it is only at the highest stage of 
water that loaded boats can pass, and a railroad has been 
constructed from Keokuk to Montrose for facilitating the 
transfer of freight and passengers. The Upper rapids can 
be jpassed by small boats, lightly loaded, during almost the 
entire season of navigation ; but there is always more, or 
less danger, the channel being exceedingly crooked ; and, 
l^sides^ the danger of running aground, there is always a 
ildia^ at low stages of water, if the air is not st^V^s !the 
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ckannel cannot be kept by the piloid except when the sur> 
£u:e of the water is unruffled. 

The naVigatioii> of the, Missouri is vastly more difflcult 
and dangerous thah that of the Mississippi. The current is 
much more rapid, as the descent of the Missouri is nearly 
one foot per mile, from the mouth of the Big^ioux to 
its entrance into the Mississippi. According to Nicollet, the 
elevation of the Missouri af Council Bluffs, derived from 
a series of barometrical observations continued during se- 
veral months, is 1023 feet. This result agrees pretty nearly 
with the railroad levellings, which make the river at Council 
Bluffs 425 feet higher than the Mississippi at Davenport ; 
and if we take 550 feet as the height of the last named point, 
it will give 975 feet as the elevation of the Missouri. The 
altitude of the mouth of the latter river is 388 feet^ and the 
distance from Council Bluffs to this point about 673 miles. 
These data will give a fall of about one foot per mile between 
these two points, a rate of descent just about the double of 
that of the Mississippi in the corresponding portion of its 
covffse. It may be here noted, for convenient reference, that 
the fall of the united rivers, from the mouth of the Ohio 
to the Gulf of Mexico, has been made out by Mr. Ellet to 
be about 2.8 inches per mile, or four times less than that of 
the Missouri in the lower part of its course. In consequence 
of the extreme rapidity of the current and the shifting sand 
' bars with which it is encumbered, and which it is not in the 
power of the engineer to control, the Missouri river will 
probably cease to be of much value to the western part of 
Iowa as a means of transportation, after the system of rail- 
roads crossing the State from east to west shall have been 
completed. 

The smaller streams which drain the State of Iowa may 
be divided into two systems, one of which comprises the 
rivers emptying into the Mississippi, and the other 'those 
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which run into the Missouri. Much the larger part of the 
State is watered by affluents of the former river. This will 
be seen at once by reference to thife anne^d dia^m, fig. 1, 
on which is designated the water-shed between the streams 
flowing into the two great rivers which form the eastern 
and western boundaries of the State. 

Fia. 1. — Diagram of Water-shed. 



with each other, those falling into the Mississippi having a 
course from northwest to southeast nearly, iVhile those which 
empty into the Missouri run towards the southwest ; except 
along the southern border of the State, where they have a 
nearly south course. This would indicate the existence of 
two sets of flexures or fractures, at right angles t<\ each 
other, as having deteiffliined the course of the drainage of 
the State. There is no evidence of actual fractures having 
occurred in the rocky strata, as the vallies seem in all cases 
to be vallies of erosion ; but it seems hardly possible not to 
admit that the surface must have been folded or bent in a 

I 

[ Iowa Svnvxr.] 2 
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senes of low swells, having a northwest and southeast di- 
rection, with minor flexures at right angles to this. The ex- 
istence of these two lines of elevations or flexures may be 
traced over a great extent of surface, in Missouri, Nebraska, 
and Minnesota. 

Of the streams which are tributaries to the Mississippi 
or Missouri, the most important is the Des Moines*, which 
rises in a group of lakes just on the border of Iowa and Ne- 
braska, and flows diagonally across the State from northwest 
to southeast, entering the Mississippi at the extreme south- 
eastern comer of the State, and forming its southern boun- 
dary for the last twenty-five miles of its course. A large ex- 
tent of surface in the interior of the State is drained by 
this river and its tributaries, of which the Eacoon, or Coon 
as it is usually called, is the most important. A company, 
called the “ Des Moines Navigation and Railroad Company”, 
has been organized to improve the channel of this river by 
building dams at the various rapids, in order to establish a 
system of slack- water navigation. There are twenty-eight 
dams proposed between the mouth of the river and Des 
Moines, which will afford valuable water-power ; but, as the 
valley of the river is not a lumbering country, it is not to be 
supposed that river navigation, when interrupted by so 
many locks, will be able to compete with railroads in the 
conveyance of either freight or passengers. The importance 
of our rivers, especially of the smaller ones, as affording fa- 
cilities for transportation, is rapidly diminishing, as the vast 
network of railroads is extending over the western country. 
€ 

* According to Nioollst, the name Des Moines^ wliich has been attached to the largest 
river and the capital of the State ( Des Moines city) , is a corruption of an Indian word 
•ignifying at the road”* He remarks, *‘but, in later times, the inhabitants associated 
this name (Riviere Dee Maine) with that of the Trappist Monks (Mainee de la Trappe) 
who resided on the^lndian mounds of the American bottom. It was then concluded that 
the true reading of the Riviire Des Mains was the ^Riviire Des Maines*, or Biver of 
the IConks, by which name it fs designated on all the modem maps.” Nxcoliet’s Report, 
page«. 
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TUe above-mentioned company has a grunt of land, to aid 
in the construction of their improvements, sufficient to en- 
able them to build a railroad np the valley of the river. 

The Red Cedar, or Cedar as it is usually called, is the 
next stream in importance. Its sources are in the lake region 
of Southern Minnesota, a few miles north of the Iowa line, 
and its course is nearly parallel with that of the Des Moines, 
until it arrives within ten miles of the Mississippi, when it 
bends gradually to the southwest, a course at right-angles 
with its former one, and after flowing about 25 miles emp- 
ties into the Iowa, which, although considerably the smaller 
stream, retains its name after the junction of the two. Water- 
power is abundant along this stream and its tributaries, es- 
pecially in the upper part of its course, as on Shellrock and 
Lime creeks, in Worth, Cerro Gordo and Floyd counties. 

The Wapsepinicon, or Wapsi, as it is generally designated 
by the settlers, drains a narrow belt between the Cedar and 
Turkey rivers. The stream is probably over 250 miles in 
length, following its meanderings; while the width of the 
area drained by it is, for a considerable part of its course, 
not more than from eight to twelve miles, a remarkable 
illustration of the ridging of the surface of the State in nar- 
row folds as previously mentioned. 

The remaining portion of the northeast corner of the 
State is drained by the Turkey, Yellow and Upper Iowa 
rivers and their tributaries. This region is more broken and * 
irregular than any other part of the State, and the streams 
have usually cut deeply into the rocks. Their descent is 
quite rapid, and they furnish ample water-power at numer- 
ous points. !the Upper Iowa runs through a remarkably pic- 
turesque valley, bordered by blufib which are from 300 to 
dOO Jfeet high, and display a variety of gracefully curving 
slopes, interrupted by bold and striking precipices. 

The western side of the State is traversed by numerous 
water-courses, which have a general direction at right-angles 
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to that of the principal streams on the eastern side. None of 
them are navigable, unless it be the Big Sioux^ which forms 
part of the western boundary *of Iowa. In regard to the to- 
pography of this portion of the State, we have but little 
information, and its consideration will be deferred until a 
future Report. 

Although there are no elevations within the borders of the 
State which can be called mountains, yet there are, in its 
northern portion, a few isolated rocks, or hills, to which the 
name of ** mounds” is given. These mounds are small patches 
of rock which have escaped the general denudating influences 
which have removed the rocky strata over a great extent of 
country and to a considerable depth. The region in which 
they occur is nearly coextensive with that in which 
lead has been found, and they are all geologically identical, 
as they are capped with the hard beds of the Niagara group, 
and have, at their bases, the soft shales of the Hudson river 
group. 

The most easterly of the mounds are within the borders 
of^Wisconsin, and on the extreme eastern edge of the lead 
region. These are the Blue mounds, two dome-shaped emi- 
nences, which rise in the midst of the prairie, and are quite 
conspicuous objects, owing to their isolated position in a 
gently undulating country. Farther west are the Platte 
mounds, a group of three det^hed elevations, about six miles 
northeast of Platte ville. Sinsinnewa mound, six miles east 
of Dubuque, is also in Wisconsin ; it is 591 feet above the 
Mississippi at Dunleith, and about 225 feet above the general 
level ^of the prairie at its base. 

In the vicinity of Galena, in Illinois, there are several 
similar mounds, of about the same height as Sinsinnewa. 
Pilot Knob, near the mouth of Fever river, is a conspicuous 
object to those passing up and down the Mississippi, And has 
long been a well known land-mark to the pilot and raftsman. 
Waddle*^ mound just, east of the city is a horse-shoe shaped 
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elevation, from the summit of which a most beautiful view 
the surrounding country can be obtained, as, indeed, is 
true of all the other mounds. Other outliers of the Niagara 
in this region are Hinckley’s mound, Jackson’s mound, and 
others to which no name has been given. 

In the vicinity of Dubuque, Table mound is a conspicuous 
object. It is situated about five miles southwest of the city, 
and is elevated 472 feet above the Mississippi, which is about 
the height 'of the outcrop of the Niagara limestone encir- 
cling the city of Dubuque, at a distance of from six to 
ten miles. The summit of Table mound is a fiat, narrow ridge 
extending about 700 feet in an east and west direction, and 
connected by a low spur running off to the southwest, with 
the main ridge of the Niagara to the south. Sherald’s mound 
is another elevation of a similar character ; it lies in sections 
13 and 14, T. 90, B. 1, E. Like Table and Sinsinnewa 
mounds, this also is elongated in an east and west line ; as if 
the current, by which the rocks were scooped out, so as 
to leave these outlying masses, had acted in one or the other 
of these directions. The French mounds are eminences be- 
tween the middle and south forks of the Little Makoqueta, 
along the outcropping edges of the Niagara in that region. 
They are about 660 feet above the Mississippi, while She- 
rald’s mound is a little over 600. The limit of the Niagara 
limestone is distinctly marked by a bold bluff extending to 
the northwest, after crossing the Little Makoqueta, up the 
valley of Turkey river on the south side of the stream, and . 
gradually becoming less and less conspicuous in that direcr 
tion. This outcropping edge is cut by numerous ravines, and 
worn into long projecting points, in this direction ; but {here 
are no isolated masses, or mounds, which are distinct enough 
to have received a special name. As a geological fact, the 
ihrmation of the mounds by denudation will be noticed 
more at length in another part of the Report, and some 
soclmns will be given illuetrating the facts stated above. 
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The most striking feature in the topography of the north- 
west is the predominance of prairies, a name first applied 
by the early French settlers, and now universally adopted, 
to designate natural grass-land, in contradistinction to the 
wooded region, or, as it is generally called throughout the 
west, tinker-land, or simply timber. Probably nine-tenths of 
the eastern, and a still larger proportion of the western, half 
of the State of Iowa is prairie. The timber is, in general, 
found skirting the streams, while the prairie occupies the 
whole of the higher portion of the country, with the excep- 
tion of here and there an isolated group of trees, standing 
like an island in the midst of the ocean. 

In ascending from the level of a river to the high land in 
its vicinity, we first cross the “bottom-land” or “bottom”, 
the portion of thq valley which is level, and, being but lit- 
tle elevated above the surface of the stream, is usually liable 
to overflow, especially at the time of the spring freshets. 
These bottom-lands are almost always heavily timbered and 
with a great variety of trees, among which the elm, linden, 
black walnut, white and burr oak, poplar and ash are the 
most common ; with a great number of others, forming, 
especially in the valley of the Mississippi, a forest which 
can hardly be rivalled in the variety of species and 
vigor of their growth. The breadth of the river bottom is 
very variable : along the last-named river, it frequently ex- 
pands to six or eight miles ; while, in other places, there is 
hardly more than room for the stream itself to pass between 
the bluffs. Generally, the width of the valley is proportioned 
to the size of the stream ; so that, on the smaller tributaries, 
there is but a narrow belt of low land, within which the 
stream meanders, with a very crooked course, crossing and 
recrossing from one side of the valley to the other. On the 
tributaries of the Mississippi there are but few traces of 
terraces in the river vallies ; while on the great river itself 
there are, in poHions of its course, indications of two distinct 
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stages of elevation. More usually, however, even on the 
Mississippi, we rise from the river bottom up to the foot of 
the bluffs by a gradual ascent, without steps or terraces, the 
face of the country indicating an uninterrupted and gradual 
drainage, rather than one interrupted by epochs of repose. 

The river bottoms are not always timbered. In the Mis- 
sissippi valley, there are newly-formed islands and patches 
of land, often of considerable'extent, which have not as yet 
been covered with vegetation, owing to their too recent for- 
mation ; but which will, in process of time, as we may sup- 
pose, support as dense a growth of timber as any other part 
of the bottom, unless the capricious stream shall again sweep 
them away, before a sufficient time has elapsed for them to 
become covered with soil, by the growth and decay of vege- 
table matter and the deposition of river mud. Besides these 
temporarily bare patches, there are strips of land along the 
Mississippi of considerablb extent, just above the level of the 
highest rise of the river, which arc called prairies, and are 
indeed destitute of trees, although quite different in charac- 
ter from the highlands to which that name is usually applied. 
Prairie la Crosse, Prairie du Chien, Prairie la Porte (the site 
of the town of Gutenberg), the site of Cassville and other 
strips of land, especially on the left bank of the river, 
as far down as Dubuque, belong to this class of prairies. 
Prairie du Chien for instance, which has given its name to 
a rapidly-growing town, is a belt of land extending from the 
junction of the Wisconsin river north for six or eight miles, 
and having a. width of from one to one and a half miles. It 
slopes gradually upwards from the river, and has an elevisfcion 
of about thirty feet above the usual stage of water. The soil 
is a dark reddish-brown' sand, with layers of small pebbles 
as shown in the annexed section ( fig. 2 ), which represents 
a depth of about six feet, exposed in an excavation in the 
tOTm hear the Mondell House. Back pf this strip of un- 
wooded plain, the bluffs rise almost perpendicularly to the 
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height of nearlj 400 feet. Some- 
siuid.. times the edge of the prairie adja- 
omirei. cent to the river is more elevated 
Sana, than that portion which is nearest 
to the blufis, as at Prairie la Forte, 
8a«<i- for instance, where the river, at its 
highest stage, almost surrounds the 
town and converts the plain into an island, as shown in the 
annexed section, fig. 3, in which a represents the level of 
high water, and b that of the ordinary stage of the river. 

Fio. 8. — Section at Gutenberg. 




The soil of all these low prairies is almost a pure silicious, 
somewhat ferrruginous, sand, very different from that of the 
high prairies, although in both cases characterized by the 
absence of trees. The cause of this peculiarity seems to be 
the combined influence of an extremely sandy soil with 
the proximity of the river, which, under the peculiar clima- 
tological relations of the northwest, exposes it to extremes 
of moisture and dryness, unsuitable to the growth of arbo- 
real vegetation. Where the soil is more clayey, or not made 
up so exclusively of sand, there seems to be no obstacle to 
the most vigorous growth of forest trees. 

Farther down the river, within the limits of Missouri, the 
botlom prairies are largely developed, and are almost as im- 
portant as the timbered bottom lands. They seem to be dif- 
ferent in their origin and nature from the river prairies 
described above as occurring on the upper part of the Mis- 
sissippi. The character of their soil, a succession of layers 
of vegetable mould, clay and sand, assimilates them rather 
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to the high prairies, and the cause of the absence of timber 
is probably the same in both cases. 

After leaving the river bottom, we usually come directly 
upon the “bluflFs”, as the steep rise out of the vallies of the 
streams on to the general level of the country is usually 
designated at the West. The bluffs form, next to the prairies, 
the most marked peculiarity of the surface throughout the 
Northwest. Over a great portion of the region south and west 
of the great lakes, the rivers flow in vallies, which are some- 
times so narrow as to become almost ravines, and which ap- 
pear to have been eroded by the action of water, their 
depth and breadth increasing with the magnitude of the 
stream and its distance from its source. These vallies do not 
connect with the uplands by a gentle rise, or sloping hill- 
sides, but by precipitous, sharply defined and, usually, rocky 
ascents or bluffs. These are often perpendicular, or nearly 
so, for a considerable portion of their height, when the rock 
is exposed, as is almost always the case if the valley has 
any considerable depth. More usually, however, a steep talus 
of rock and rocky fragments, thinly covered with soil, is 
crowned on the summit with a crest of precipitous rock, 
worn into a variety of fantastic forms, and cut by the deep 
ravines of the streams coming in on one side or the other, 
giving origin to the peculiar and picturesque scenery of the 
northwest, which is so well known to travellers and' tourists 
upon the Upper Mississippi. 

The height of the river bluffs is variable, depending, as 
before remarked, partly on 'the size of the stream and the 
distance from its source, and varying, also, from other 'and 
more general causes, in various districts of the State. The 
streams usually take their rise in small depressions of the 
high prairies, hardly to be noticed as being below the gene- 
ral level of the region ; as their course continues, their beds 
gradually sink, and soon become bor4ered at points with 
[Iowa Sravar.] 8 ’ ' 
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.EteGp banks of delrital material and then with vertical walls 
of rock, which increase in height, pretty regularly, to the 
entrance of the tributary into the main valley. In the north- 
eastern corner of the State, however, the vallies are deeper 
and more precipitous than in any other portion of the State 
yet examined by us, and there is a gradual diminution in 
their depth towards the south. Thus, on the Mississippi, in 
the neighborhood of Prairie du Chien, the general level of 
the high prairie is over 400 feet above the river, and there 
is an almost vertical j^ise in the bluffs of about 300 feet. At 
Dubuque, the edge of the bluff, which ascends steeply from 
the river, is from 200 to 210 Feet in elevation ; and there is 
a farther immediate elevation of about 50 to 100 feet in 
addition, making the whole height from 250 to 300 feet. At 
Burlington, the bluffs are from 120 to 140 feet high, a steep 
talus of from 100 to 120 feet being crowned by a perpen- 
dicular wall of from 15 to 30 feet ih height. The tributaries 
of the Mississippi in the northeastern corner of the State 
have all cut deeply into the rocks, in the lower part of their 
course. Thus, the Upper Iowa is bordered by bluffs 300 feet 
high as far up as New Galena ; at Decorah their altitude is 
from 130 to 140 feet, but they are neither as steep nor as 
sharply defined. In the southern part of the State the streams 
rarely exhibit sections of as much as 100 feet, where they 
have worn their channels the deepest. 

The prairie region of the west occupies a vast extent of 
country, extending over the eastern part of Ohio, Indiana, 
the southern portion of Michigan, the southern part of Wis- 
consin, nearly the whole of the States of Illinois and Iowa, 
and the northern portion of Missouri, and gradually passing, 
in the Territories of Kansas and Nebraska, into the plains, 
or the arid and desert region which lies at the base of the 
Bocky Mountains. This passage takes place in the region 
between the parallels of 97’ and 100’, west of which belt 
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tilie country becomes too barren to be iulmbited and worth- 
less for cultivation. The passage from the heavily wooded 
region of the North and East into the treeless plains of the 
West is a gradual one, and the disappearance of the under- 
wood and the predominance of “oak openings”, or groves of 
oak and other forest trees, not crowded together, but scat- 
tered over the surface at a considerable distance from one 
another, without any low shrubs or underbrush between them, 
is the characteristic of the border of the prairie region. To 
one coming from the dense thickets of Jpw and tangled shrubs 
which choke the forests of the North, and render travelling 
through them difficult, even to the pedestrian, the open woods 
of the Northwest offer a striking contrast to that which has 
been left behind, and form a natural introduction to the 
grassy plains or prairies. 

The elevation of the prairie region above the level of the 
sea gradually increases from the east to the west. The lower 
part of Illinois varies from 100 to 250 feet above the river 
at Cairo, or 400 to 550 feet above the sea level. In the cen- 
tral portion of the State the levellings along tlie line of the 
Illinois Central railroad indicate an average elevation of 
from 650 to 750 feet, which increases towards the northern 
boundary to 800 or 900 feet above the sea. Some of the 
highest swells of the prairie attain an elevation of nearly 
1000 feet. The more elevated portions of Southern Wisconsin 
are about 1100 feet above tide-water. The region from the 
Mississippi westward ■ is a gradually ascending plain as far 
as the very base of the Rocky Mountains. Within the limits 
of Iowa the table-land, along the water-shed between 
the streams -flowing into the Mississippi and the Missouri, 
the “ Platjeau du Coteau des Prairies” of Nicollet, attains 
the altitude of from 1400 to 1500 feet above the sea ; and to 
the west of the Missouri the ascent still continues, the soil 
b. ing more and more arid, until, at the 105th meridian, an 
elevation of 5000 feet is attained. 
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^ The prairie is designated as “flat” or “rolling”, its sur- 
face in the one case being nearly level, and in the other, 
gently undulating. The flat prairie is found chiefly south and 
west of Lake Michigan, on the head-waters of the Illinois* 
and Wabash rivers. In other districts the rolling prairie 
greatly predominates over the flat, especially in Iowa, where 
■ there are but few tracts of any extent which are not more 
or less undulating. Even in the rolling prairie the irregulari- 
ties of the surface ai*e but trifling in amount, compared with 
the vast extent Avhicl^ can be taken in at one view ; so that 
it often happens that a region which, seen from a distance, 
appears to be almost a dead level, is, in reality, furrowed by 
broad depressions, Avhich give a wave-like character to its 
surface. Thus, the traveller crossing the prairie in any direc- 
tion, except along its water-shed, will be surprised to find 
himself constantly ascending and descending, although only 
hills of moderate elevation. The depth of these depressions 
below the mean level of the prairie may frequently be as ' 
much as 50 feet; but it does not often greatly exceed that 
amount, without the drainage becoming sufficient to convert 
the water, which collects in them, into a running stream. 
The “ swales” or' “ sloughs” of the prairie, as these depres- 
sions are called, arc wet and marshy except in the dry sea- 
son ; and, in the spring and autumn make the roads almost 
impassable. 

The prairies arc covered with a dense vegetation of grass 
and herbaceous plants, to the almost entire exclusion of trees, 
which occur only, under peculiar circumstances of moisture 
and b soil, in scattered groups, called groves, or along the 
larger streams, or, occasionally, on low rocky ridges which 
soinetimes are met with. This growth of timber in the river 
bottoms does not entirely disappear until we reach the bor- 
der of the “ plains”, about in the longitude of 98*. west of 
Greenwich. In the swales, or depressions, which are com- 
paratively^humid, the grass grows very tall and rank ; and 
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tlie liigUer and drier the prairie tlie finer it8 growth, and 
more dense and elosely interwoven the sod. Among the grasses’ 
of the pi’airies is interspersed a great variety of flowering 
plants, which bloom in constant succession from spring to 
autumn, and lend a peculiar charm to the landscape, giving 
beauty and variety to what might, otherwise, be called a 
monotonous scene.* 

The upper portion of the material constituting the super- 
ficial covering of the prairie is always finely comminuted, 
and usually has. few loose boulders or fi'tagments of rock 
scattered through it, although they sometimes lie upon the 
surface in isolated groups, or singly. Upon the great prairies 
in Central Iowa, one may frequently travel over a large 
extent of surface without seeing a single stone, not even so 
much as the smallest pebble. In the swales and in some of 
the bottom lands, especially in the southern part of the 
State, the rich black vegetable mould is very deep, but on 
the prairies it is usually from one to two feet. The subsoil is 
almost invariably a quite argillaceous loam, and there is a 
gradual passage downwards into a material in which, though 
containing sandy* portions and occasional pebbles, the argil- 
laceous element greatly predominates. 

The thickness of the superficial deposit which must be 
penetrated before reaching the solid rock is, of course, very 
variable in different parts of the State. There are sometimes 
accumulations of clay, sand and loam to a dcj)th of nearly 
200 feet ; while in other places the rocks are barely concealed. 
The deepest accumulations, however^ we conceive to be 

* The chanieleriHtic herbs of the prairies, etc., would R?em t(» ])c Composite, espe- 
cially lleliaiithoid Composita^ such as Helianthua rigidva, loiiijlorua^ occidenialin^ 
tnollUf hirsuius, aud in the river hottoiiis H. doronicoides, JictinomerU helianthoidesy 
Coreopsis aristosa and palmata^ Echinacea purpurea and angustifolia^ and especially 
Silphiuin laciniatum (the Compass tercbinihenace.um, integrifolium; to 

which may bo added Cacalia tuber osa^ Nabulus racewosa, asper and crepidineuSf Jim- 
.brosia bideniata and psilostachy a ^ Veronica fasciculata^ Liatris pycnostachyaj Eupa- 
torium serotinurn, Solidago ohioensis, riddeliii and misspuriensis, Jlster oblongifolius, 
azureusj turbinellus and sericeus^^. Gray ; Am. Jour. Sci. (2) xxiii, 397. 
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mainly confined to the vicinity of the great rivers, as we 
have no evidence that, in the interior of the State and away 
from the water-courses, the superficial deposits have anything 
like the depth mentioned above. Indeed the wells which are 
sunk on the prairie are usually quite shallow, and almost 
never, so far as we^hSve observed, reach the rock, so that 
-W«"h«\?e'uot the means of ascertaining aceurately what the 
depth of the whole body of superficial material is. In gene- 
ral, water is struck at from 15 to 30 feet in depth, as soon 
as a more gravelly stratum is intersected. The gravel which 
is met with, on sinking in the high prairie region, is rather 
a mixture of sand and clay with pebbles scattered through 
it, than a proper gravel. Generally, away from the river 
courses, where a section of the prairie deposits can be ob- 
served, the fine material will be found resting directly on 
the rock in place, the upper layers of which are usually 
broken into angular fragments, forming a bed two or three 
feet in thickness upon the surface of the solid portion beneath. 
These fragments are sharp and angular, and bear all the 
marks of never having be^n removed to any distance from 
their original position. • 

The material of the superficial covering of the prairie has 
evidently not been transported to any great distance. It 
bears the marks of having had its origin chiefly in the de- 
composition of the rocks which underlie it. The tendency of 
many of the limestones and shales of this region to undergo 
decomposition and crumble to powder is very great. This 
may be seen well exemplified at many of the shafts in the 
lead .mining district, where the limestone rock thrown out 
is frequently found to have lost its coherence, and become 
hardly distinguishable from the soil on which it lies, except 
by its color. It would be difficult to imagine a prairie soil 
existing on crystalline rocks ; and, in fact, the prairies are 
exclusively confined to regions underlaid by soft sedimen- 
tary strata, especially shales and impure limestones. 
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The subject of the origin of the prairies, or the cause of 
the absence of trees over so extensive a region, is one which 
has often been discussed, and in regard to which diametri- 
cally opposite opinions are maintained. 

The idea is very extensively entertained, throughout the 
West, that the prairies were once covered with timber; 
but that this has been destroyed^ by the fires which the In- 
dians have been in the habit of starting in the dry grass, 
and w;hich sweep over a vast extent of surface every autumn. 
A few considerations will show that this theory is entirely 
untenable. * 

In the first place, the prairies have been in existence at 
least as far back as we have any knowledge of the country; 
since the first explorers of the West described them just as 
they now are. There may be limited areas once covered 
with woods, and now bare ; but, in general, the prairie region 
occupies the same surface which it did when first visited by 
the white man. 

But, again, the prairies are limited to a peculiar region, 
one marked by certain characteristic topographical and geo- 
logical features, and they are by no means distributed about 
wherever the Indians have roamed and used fire. Had the 
frequent occurrence of fires in the woods been the means 
of removing the timber and covering the soil with a dense 
growth of grass, there is no reason why prairies should not 
exist in the Eastern and Middle States as well as in the 
Western. The whole northern portion of the United States 
was once inhabited by tribes differing ,but little from each 
other in their manner of living. , 

Again, were the prairies formerly covered by forest trees, 
we should probably now find some remains of them buried 
beneath the soil, or other indications of their having for- 
merly existed. Such is not the case, for the occurrence of 
fragments of wood beneath the prairie surface is quite rare ; 
and when they arc found, it is in such k position as to show 
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that they have been removed to some distance from their 
place of growth. 

It has been maintained by some, that the want of suffi- 
cient moisture in the air or. soil was the cnus§ of the absence 
of forests in the Northwest; and it is indeed true that the 
prairie region does continue westward, and become merged 
in the arid plains which extend along the base of the llocky 
mountains, where the extreme dryness is undoubtedly the 
principal obstacle to the growth of anything but a few 
shrubs, peculiarly adapted to the conditions of climate and 
soil which prevail in that region. This, however, cannot be 
the case in the region cast of the Mississippi and near Lake 
Michigan, where the prairies occupy so large a surface ; since 
the results of meteorological observations show no lack of 
moisture iu that district, the annual precipitation being fully 
equal to what it is in the well-wooded country farther east 
in the same latitude. Besides, the growth of forest trees is 
rich and abundant all through the prairie region, under cer- 
tain conditions of soil and position, showing that their range 
'is not limited by any general climatological cause. 

Taking into consideration all the circumstances under 
which the peculiar vegetation of the prairie occurs, we are 
disposed to consider the nature of the soil as the prime 
cause of the absence of foi'csts and the predominance of the 
grasses over this widely-extended region. And although che- 
mical composition may not be without influence in bringing 
about this result, ivhich is a question for farther investiga- 
tion, and one worthy of careful examination, yet we conceive 
that, the extreme fineness of the particles of which the 
prairie soil is composed is probably the principal reason 
why it is better adapted to the growth of its peculiar vege- 
tation, than to the development of forests. It cannot fail to 
strike the careful observer that where the prairie occupies 
the surface, the soil and superficial material have been so 
finely comminuted as to be almost in the state* of an impal- 
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pable powder. This is due partly to the peculiar nature of 
the underlying rocks and the facility with which they un- 
dergo complete decomposition, and partly to the mechanical 
causes which l^vc acted during and since the accumulation 
of the sedimentary matter forming the prairie soil. 

If we go to a thickly-wooded region, like that of the 
northern peninsula of Michigan, and examine those portions 
of the surface which have not been, invaded by the forest, 
we shall observe that the beds of ancient lakes, which have 
been filled up by the slowest possible accumulation of de- 
trital matter, and are now perfectly dry, remain as natural 
prairies, and are not trespassed on by the surrounding 
woods. We can conceive of no other reason for this than the 
extreme fineness of the soil which occupies these basins, 
and which is the natural result of the slow and quiet mode 
in which they have been filled up. The sides of these de- 
pressions, which were once lakes, slope very gradually 
upwards; and being covered with a thick growth of vege- 
tation, the material brought into them must have been of 
the finest possible kind, as is proved to have been the case 
by examination. Consequently, when the former lake has 
become entirely filled up and raised above the level of over- 
flow, we find it covered with a most luxuriant crop of grass, 
forming the natural meadows from which the first settlers 
are supplied with their winter store of fodder. 

Applying these facts to the case of the prairies of larger 
dimensions farther south, we infer, on what seem to be 
reasonable grounds, that the whole region now occupied by 
the prairies of the northwest was once an immense lake, in 
whose basin sediment of almost impalpable fineness gra- 
dually accumulated, under conditions which will be discussed 
in a subsequent chapter ; that this basin was drained by the 
elevation of the whole region, but, at first, so slowly, that 
the finer particles of the superficial deposits were not washed 
away , but allowed to remain where . they were originally 
[ Iowa SnavrT.] 4 
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deposited. After the more elevated portions of the former 
basin had been laid bare, the drainage becoming concentrated 
ih comparatively narrow channels, the current thus pro- 
duced, aided perhaps by a more rapid risei|g)f the region, 
acquired sufficient velocity to wear down through the finer 
material on the surface, wash away a portion of it altogether, 
and mix the rest so effectually with the underlying drift 
materials, or with abraded fragments of the rocks in place, 
as to give rise to a different ^character of soil in the vallies 
from that of the elevated land. This valley soil, being much 
less homogeneous in its composition and containing a larger 
proportion of coarse materials than that of the uplands, 
seems to have been adapted to the growth of forest vege- 
tation j and, in consequence of this, we find such localities 
covered with an abundant growth of timber. 

Wherever there has been a variation from the usual con- 
ditions of soil, on the prairie or in the river bottom, there 
is a corresponding change in the character of the vegetation. 
;Tbus, on the prairie, we sometimes meet with ridges of 
coarse material, apparently deposits of drift, on which, from 
some local cause, there has never been an accumulation of 
fine sediment : in such localities we invariably find a growth 
of timber. This is the origin of the groves scattered aver 
the prairies, for whose isolated position and peculiar circum- 
stances of groAvth we are unable to account in any other 
way. 

. The condition of things in the river vallies themselves 
seems to add to the plausibility of this theory. In the district 
which we have more particularly examined, we have found 
that where the rivers have worn deep and comparatively 
narrow vallies bordered by precipitous bluffs, there is almost 
always a growth of forest; but whore the valley widens out, 
and the bluffs become less conspicuous, indicating a less 
rapid erosion and currents of diminished strength, there 
deposition has takeft place under circumstances faVorable to 



PUVSICAt OEuUKAPHy. 


27 


the ftccumuIatioB of a prairie soil, and the result has been 
the formation of the “bottom prairie,” which becomes so 
important a leature of the vallies of the Mississippi and 
Missouri beloA\; the limits of Iowa. Where these bottom- 
prairies have become, by any recent change in the course 
of- the river currents, covered with coarser materials, a 
growth of forest trees may be observed springing up, and 
indicating by their rapid development the presence of a 
congenial soil. 

In the course of the survey, should it be continued, a aire- 
ful chemical examination will be made of a number of spe- 
cimens of soil, collected in different parts of the State, in 
the wooded trsicts as w^ell as on the prairie. It is to be pre- 
sumed that the results of such an investigation, combined 
with the extension of the field observations of the survey 
over the western half of the State, will throw addi'; nal 
light on the subject of the origin of the prairies, while at 
the same time they will form a basis for an opinion on the 
agricultimal capacity of <lifl:erent portions of the State, as 
compared with each other and with other districts of tlie 
Northwest. 

Having thus sketched the principal features of the topo-r 
graphy of the State, we conclude this chapter by a brief 
notice’ of its_ climate ; a subject, the importance of which 
will be a sufficient apology for its introduction into this 
Report. 

Meteorological observations have been kept up by the 
surgeons of the U. S. Army, at the viU’ions military posts, 
in pursuance of an admirable regulation of the War Depart- 
ment, since the year 1819. It is to these records that we 
are chiefly indebted for what is accurately known in regard 
to the climate of the Northwest. Mr. Bloduei has recently 
published a valuable work'*'’, in which abstracts of Hie obser- 
vations which have been made by the United States officers, 

^Clinuttoiogy of the United St«te«, Sic. PhilAdelphie, 1867. 
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and of all those made by private individuals, under the 
direction of the Smithsonian Institute or otherwise, have 
been placed before the public in a simple and intelligible 
form. T. S. Pabvin, Esq., of Muscatine, has kept a faithful 
record of the meteorological changes at that place since 1850, 
and has recently published in the American Journal of Sci- 
ence a “Report on the Climate of Iowa,” embracing the 
result of the records of the year 1856, with a synopsis of 
the seven years from 1850 to 1856 inclusive. Observations 
have also been made at a few other points within the State, 
but for too short periods to be of much value as yet. 

A synoptical view of .the results at most of the points 
within the State where observations have been made is here 
appended. The posts at Prairie du Chien, Fort Armstrong, 
and Council Bluffs are not in Iowa, but are only separated 
from its territory by the breadth of the Mississippi in the 
case of the two first named places, and of the Missouri in 
the other. At Fort Snelling near St. Faul, Minnesota, the 
record is continuous from 1819 to 1855, and these observa- 
tions are added for comparison. 

The table on the next page shows the mean temperature 
for each month, season, and the year, as deduced from the 
observations made during the periods specified in the table. 

We append to the table of temperatures, one indicating 
the amount of water precipitated, in the form of rain and 
snow, at the various points where observations of the kind 
have been made. The numbers in this table indicate inches 
and hundredths of vertical depth of water fallen, for each 
mon^h and season, and for the year. 

These tables were compiled from Mr. Blodoet’s work, 
and are chiefly made up from the records kept at the United 
States Military Posts. Observations have been made at se- 
veral other points by private individuals ; but they have, 
as yet, been kept up for too short a period to be of much 
value in coming at any general conclusion as to the climate 
of the.>State. 



table op mean temperatures for each month, season, and the year, from observation for a period of tears 
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The following table, prepared by Mr. Pabvin from his ob- 
servations at MuscatineR( lat.*41“ 25' N. ; lou. 92’ 2 W. ; alti- 
tude 586.21 feet), gives the mean temperature of that place, 
for each of the months and seasons, for the years 1850 — 
1856 ; also of each for those seven years, with the diflRjrence 
between the means of the year 1856 and those of the whole 
period of seven years. 


Months k Siasons. 



Ye Alts 

: Temperature. 



Means 

of 

7 years. 

Diflerenre 
lr^6 atui 
mean. 

1850. 

1851. 

1852. 

issa 

1854. 

1SS5. 


Dec. 1849 

18.34 

19.77 

1 21.37 

22.18 

26.67 

26.76 

22.40 

22.49 

— (5.80 

January 

24.40 

23.97 

19.60 

27.05 

16.16 

24.46 

7.62 

20.45 

—12.98 

February 

20.85 

27.781 29.00 

23.36 

28.60 

15.64 

15.08 

28.78 

— 8.70 

Winter mean .... 

23.19 

23.82 

23.32 

24.19 

23.77 

22.28 

14.98 

22.22 

— 7.24 

March 

82.60 

38.22 

86.15 

88.24 

89.86 

80.51 

25.80 

38.77 

— 7.97 

April 

41.22 

43.52 

42.74 

47.81 

51.13 

58.93 

49.87 

47.10 

+ 2.27 

May 

58.30 

58.19 

59.96 

55.66 

60.08 

60.42 

61.88 

58.42 

+ 2.96 

Spring mean 

42.66 

46.64 

46.28 

46.56 

50.00 

48.28 

46.51 

46.40 

— 0.81 

June 

70.17 

64.64 

00.80 

71.22 

68.96 

67.02 

71.79 

68.65 

+ 3.04 

July 

74.22 

71.62 

72.86 

68.82 

76.16 

78.01 

78.51 

72.81 

+ 0.70 

August. 

72.22 

69.09 

68.98 

71.08 

73.00 

70.35 

66.40 

70.01 

— 5.61 

Summer ineau . . . 

72.20 

68.45 

69.38 

70.87 

72.37 

70.16 

70.23 

70.44 

— 0.21 

September 

59.88 

68.84 

59.76 

62.21 

68.23 

67.92 

69.00 

03.61 

— 4.01 

OcU»ber 

44.15 

50. 85 

58.18 

45.46 

64.36 

47.14 

62.85 

49.67 

+ 8.18 

November 

37.55 

84.50 

30.00 

39.73 

86.88 

87.83 

32.79 

85.60 

— 2.81 

Autumn mean .. . 

47.17 

47.73 

47.64 

49.13 

68.18 

50.96 

48.21 

49.14 

— 0.93 

Annual mean .... 

46.28 

1 

46.66 

j 46.65 i 

jr^si 

49.81 

4^92 

44.78 

47.05 

nM?- 


To this we may add another table, from the same au- 
thority, which exhibits the total quantity (in inches) of rain 
for bach of ‘the months and seasons for the years 1850 - 6 ; 
also the mean of each for seven years, with the difference 
between the total of the year 1856 and the mean of the 
septennial period. 
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i • 

j Months t Sxasons. 

■ 



Tears. 

m 



Mcojm 

of 

7 years. 

Diflference 

lB66aiid 

meau. 

1850. 

1861. 

1859. 

1853. 

1854. 

1855. 

1850. 

! December 1849 . . 

0.40 

2.50 

1.90 

6.00 


0.41 

2.02 

1.76 

+ 

4.80 

January 

4.40 

1.60 

2.20 

0.30 


1.50 


1.41 

— 

1.41 

1 February 

0.80 

4.50 

1.00 

0.70 

1.26 


4.24 

1.79 

+ 

2.55 

, Winter total 

6.00 

8.60 

5.10 

0.00 

1.25 

1.91 

0.36 

1 4.96 + 

1.40 

; IV inter mean .... 

1.87 

2.88 

1.70 

2.00 

0.42 

0.63 

2.12 

1.65 

+ 

0.47 

March 

2.00 

8.00 

8.60 

0.70 

1.12 

1.22 

0.26 

2.41 



2.16 

' April 

8.80 

3.00 

5.30 

11.80 

1.70 

2.56 

3.44 

4.54 

— 

1.10 

: May 

8.70 

12.00 

6.50 

4.60 

0.21 

1.94 

4.3U 

5.70 

— 

1.31 

i Spring total 

9.00 

19.20 

20.40 

17.10 

9.09 

6.71 

8.08 

12.65 

— 

4.57 

Spring mean 

8.00 

0.40 

0.80 

5.37 

3.03 

• 1.87 

2.69 

4.10 

— 

1.47 

; June 

8.50 

14.30 

2.20 

6.40! 

O.GO 

4.76 

2.08 

4.92 



2.24 

‘ July 

6.00 

8.60 

3.70 

C.60| 

2.22 

2.85! 

1 2.74 

4.45 


1.71 

. August 

18.00 

14.00 

2.80 

1.70 

3.33 

3.61; 

! 1.36 

5.66 

— 

4.30 

' Summer total. . . . 

21.60 

30.90l 

8.70 

14.70 

0.21 

10.6l! 

6.78 

17.06 

—10.27 

Summer mean .. . 

7.10 

12.30 

2.90 

4.90 

2.07 

3.33 

■ 

2.26 

6.01 


2.75 

I September 

3.90 

8.50 

8.30 

6.20 

1.18 

1.84 

2.46 

3.90 


1.45 

j October 

2.70 

1.40 

7.60 

0.20 

4.29 

2.81 

6.21 

3.45 

+ 

1.76 

i November 

8.50 

3.50 

6.50 

4.10 

0.09 

2.08 

3.83 

8.23 

+ 

0.00 

1 Autumn total .... 

10.10 

8.40 

21.40 

10.50 

5.51 

6. 73 

11.49 

10.69 

+ 

0.90 

‘ Autumn mean .... 

8.30 

2.80 

7.13 

8.50 

1.81 

2.24 

8.83 

3.52 


0.81 

; Annual total 

46.20 

73.00 

66.00 

48.80 

22.00 

24.96 

32.71 

43.26 

—10.65 

j Monthly mean. .. . 

3.98 

!_6.08 

4.03 

4.02 

_1.84 

2.08 

2.72 

3.44 

— 

0.721 


The complement of the last table is the one next follow- 
ing, whiph shows the quantity of snow ( in inches) of the 
months and seasons of snow for the years 1850 — 1866 ; 
ajso the means of each for seven years, with the difference 
between the total of 1856 and the mean of the septennial 
period. 


i 

! 

: Months a Seasons. 




Years. 




Means 

of 

DifTerencf* 
1850 and 

1850. 

1851. 

1852. 

1853. 

1854. 

1855. 

1650. 

7 years. 

mean. 

i December 1840... 

4.70 

3.70 

1.50 

11.40 

3.20 

1.00 

13.00 

5.50 

+ 7.60 

January 

February 

2.20 

0.60 

8.40 

3.20 

1.00 

2.00 

4.00 

6.50 

17.50 

7.10 

12.20 

12.00 

6,80 

5.00 

+ 6*40 
+ 7.00 

Winter total 

6.00 

12.60 

4.70 

14.40 

12.70 

25.60 

87.20 

16.30 

+20.84 

Winter mean 

2.80 

4.20 

1.66 

4.80 

1 

4.23 

8.80 

12.40 

5.48 

+ 6.82 

March 1 

April 

0.80 

0.20 

0.30 

6.00 


2.00 

1.10 

6.50 

8.60 

2.04 

+ 1.66 

November 

0.90 

1.30 

2.60 

8.00 

j 

1.00 

1.50 

5.20 

2.03 

+ 2.27 

Annual total 

8.80 

20.20 

7.80 

24.40' 

14. 7 o ; 

88.00 

46..00 

22.14 

+28.86 

! Annual mean .... 

1.46 

3.86 

1.21 

4.06' 

2.451 

6*. 60 

7.66 


+ 8.98 
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The southerif boundary of Iowa is nearly on the same 
parallel with Central ^Pennsylvania, while the northern 
border of the State is in the latitude of Centrai New-York 
and Southern Vermont and New-Hampshire. The difference 
in the mean temperature of the year between the northern 
and southern districts of Iowa is, therefore, quite a percep- 
tible one. In the region bordering on the Atlantic coast, a 
difference of latitude equal in amount to that between Keo- 
kuk and Lansing implies a difference of mean temperature 
equal to about 6°. 5. It appears from an examination of the 
tables given above, that observations have not been made at 
a sufficient number of points, especially in the southern por- 
tion of Iowa, or kept up for an adequate length of time, to 
enable us to draw entirely satisfactory conclusions as to the 
range of temperature in one part of the State as compared 
with another. The most extended series are those of Musca- 
tine, Hock island ( Fort Armstrong ), and Prairie du Chien 
( Fort Crawford ). The difference of latitude of the two latter 
stations is 1° 35', and the difference of mean annual tem- 
perature ^2°. 7 ; which variation corresponds quite nearly with 
that observed in the same parallels on the Atlantic slope*. 

Early in the history of this country, it was generally 
maintained that the climate of the Mississippi valley was 
considerably warmer than that of the Atlantic States in the 
same parallel. This theory has not been confirmed by the 
results of the observations which have been made at nume- 
rous stations, both in the Ea.stern and Western States. 

Mr. BLonoET remarks on this point as follows : 

“ The early distinction between the Atlantic States and the Mis- 
sissippi valley has been quite dropped, as the progress of observation 
has shown them to be essentially the same, or to differ only in unim- 
portant particulars. It is difficult to designate any' important fact 

• The mean temperature of Muscatine, as given by Mr. Parvix, seems to be lower 
than that of other points in about the same latitude; being 2^ less than that of Fortdes 
Koines, 8°.6 lower than the mean of the observations of Rock island, and 2® .6 below 
^ that of the Council Bluffs it^cord. This discrepancy we are at a loss to account for. 
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entitling them to separate classification : they arc* both alike subject 
to great extremes; they both have strongly marked continental fea- 
tures at some seasons, and decided tropical features at others, and 
these influence the whole district similai-ly, without showing any 
line of separation. At a distance from the shore of the Gulf of 
Mexico sufficient to remove its local eifect, the same peculiarities 
appe.ar which belong to Fort Snelling and to Montreal, as well as to 
Albany, Baltimore and Richmond.”* 

On comparison of the records, however, it appears that 
while there is little diflerence in the mean temperature for 
the year between places in the same latitude in the Missis- 
sippi valley and on the Atlantic border, yet there is a per- 
ceptible tendency to extremes in the mean of the seasons 
as we go farther west. Thus we may make the following 
comparisons to illustrate this remark. 


Localitv. 

Latitude. 

Tbmpeuatures. 

Yeur. 

Spring. 

Suirminr. 

Autumn. 

WinlPr. 

West Point, N. V 

41°23' 

50.7 

48.7 

71.3 

53.2 

29.7 

Fort Armstrong 

41 yo 

50.3 

50.5 

74.1 

51.7 

a4.9 

Council Bkifis 

41 30 

49.3 

. 49.3 

71.7 

61.4 

21.7 

Utica, N. Y 

43 or, 

4r>.7 

44.5 

00.5 

47.3 

24.5 

Prairie dii Chieii 

43 05 

47.0 

48.7 

72.3 

48.3 

21.2 

Potsdam, N. Y 

44 40 

43.6 

42.9 

00.3 

46.4 

19.8 

Fort Snelling 

44 53 

41.0 

45.0 

70.0 

>15.9 1 

10.1 


These data are sufficient to show that the spring and 
summer are decidedly warmer, and the winter colder, in the 
Mississippi valley than on the same parallel in New-York. 
The open character of the prairie region, the want of shel- 
ter from the sun of the. summer and the sweeping winds of 
winter, make these peculiarities of the western climate more 
perceptible than they would seem to be from an inspection 
of the thermometrical register. The prairie winds, however 

* Climatology of the United States, page 120. 

[Iowa Survxt.] 6 . ' 
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unpleasant to tlfose. exposed to them in the severity of win- 
ter, are of the greatest benefit to the general sanitary condi- 
tion of the State ; since they prevent the accumulation of the 
malaria which arises from the decomposition of the rich 
vegetation of the prairies, as is proved by the marked dif- 
ference in the health of settlors on the prairie and in the 
timber. • 

In regard to the distribution of rain, it will be observed, 
although the statistics are very imperfect, that while the quan- 
tity falling during the year in the Mississippi valley with- 
in the limits of Iowa is large, being fully equal to that on 
the Atlantic coast in the same latitude, there is a rapid, and 
indeed almost abrupt, falling off as we go towards the north 
and west. Thus, the total precipitation for the year, at Mus- 
catine, is 44.33 inches, while nt Fort Snelling it is only 
26.43 inches. The observations at Port Dodge show a similar 
decrease in a western direction. The most marked feature 
of the dislributiou of the amount of moisture precipitated 
in the form of rain and snow through the year, is a rela- 
tive increase of the quantity falling in spring and summer, 
and a very considerable diminution in winter ; which con- 
dition becomes more and more marked as we advance west- 
ward from the Mississippi. The diminution in the quantity 
of snow, as compared with the Eastern States on the same 
latitude, is one of the features of the climate which is, prac- 
tically, most felt by the settler from that region. 



CHAPTER II. 

GENKPAL GEOLOGY. 

GENERAIi REMARKS ON THE GKO),OOY OF THE NORTHWEST, AND 
THE RELATrONS OF THE FORMATIONS TO THOSE OF THE EAST. 

Modern Geolooy is indebted for its rapid advances, and the 
certainty with which its determinations are made at different 
and distant points in the sedimentary fossil iferous strata, 
. mainly to Palaeontology. The careful study of the Rock for- 
mations has shown that certain groups of beds or strata which 
lie one above another may be identified by the fossil remains 
which they contain ; or, in other words, the beds of limestone, 
sandstone, shale, etc. have each in their turn, while in the 
state of sand and mud, formed the bed of an ancient ocean, 
in which the then living forms have been imbedded, and are 
still preserved in the solid rocky masses. The refinement to 
which this study has been carried enables us to distinguish, 
by a few fossil forms, the relative age of certain beds of rock 
to other strata which have been elsewhere studied ; and as 
all experience has proved that -the order of sequence is every- 
where essentially the same, though certain beds may be ab- 
sent or others intercalated, yet the relative position of known 
beds is never reversed. We are able by this means to deter- 
mine at once the relations of all formations which come under 
examination, to all others in the known geological series. 
We have thus a means everywhere at Land to determine not 
imly the relations of the rocks under examination to other 
similar or identical formations, but also their relations to 
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rocks of known economical value, or to those containing 
materials of similar importance, as coal, iron ore, etc., without 
consuming the time which would otherwise be necessary in 
every new locality to determine the order and relations of 
the entire set of strata and their mineral contents. 

This principle, in its application, is carrying out only that 
which any good observed would do to a limited extent with- 
out geological knowledge ; for if, after examining a limestone 
over the area of a township or a county, he should find it • 
everywhere marked by certain characters, and the final 
result proved it only valuable as a limestone, and containing 
no other economical product, he would conclude that the 
same rock, when identified at a distance of ten miles, would 
possess the same characters. Should this limestone, in the 
area already examined, have resting upon if a sandstone or 
shale with coal, he would naturally infer the same order, 
should he meet the limestone alone in any locality not before 
examined. 

^Upon the same principle, geological and palmontological 
knowledge acquired in one or many parts of the country, 
as well as the results of experience in other countries, are 
brought to bear upon the investigations of any portion here- 
tofore unexplored. Were it otherwise, the process of geologi- 
cal examination would be slow and tedious, and the results 
unsatisfactory. 

The rocks of. the Palaeozoic series, or those constituting 
the different divisions or groups, from the known commence- 
ment of animal life to the coal measures inclusive, constitute 
th^ fundamental rock formations of much the larger part of 
the area of the State of Iowa. 

The true order and sequence of the strata below the Car- 
boniferous formations have been made known through the 
Eeports of the New-York Geological Survey, more clearly 
and more in detail than from any other source. These results 
have been confirrajed, with many additional facts of great 
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importance, from the investigations in the Canada Geological 
Survey ; and the order of sequence and nomenclature has 
been established from Gaspe to Lake Superior, and from 
New-York to the Mississippi river. 

The Reports of Pennsylvania and Virginia have given a 
clear knowledge of the structure of the coal measures, and 
the sequence of their different mcnibers in the eastern part 
of the great Appalachian coal field ; while the Reports of 
Ohio, and more recently of Kentucky, have shown a cor- 
responding sequence on the western ^de of the same region. 
West of the Cincinnati axis, we know the coal measures of 
Michigan from the Reports of Dr. Houghton ; those farther 
west, from the Reports of Dr. Owen on Iowa, Minnesota, 
etc. ; and those of Missouri, more in detail from the Reports 
of Prof. Swallow. 

The carboniferous limestones, lying beneath the coal 
measures, and forming so conspicuous a feature along the 
Mississippi valley and throughout the west and southwest in 
the coal-measure regions, are scarcely recognizable on the 
east of the Appalachian chain, or beneath the coal measures 
of Pennsylvania, Ohio, Eastern Kentucky, and a large part 
of Virginia. 

The great plateau of the Northwest, stretching from the 
Appalachian chain westward to the slopes of the Rocky 
mountains, and limited on the nortli by Lake Huron and 
Lake Superior, presents great simplicity of geological struc- 
ture. The entire sequence of formations, from the Potsdam 
sandstone to the Coal measures inclusive, occupies the greater 
portion of this area ; and the slight disturbances to which 
they have been subjected, and the tenuity of the formations, 
have served only to make the successive beds more accessi- 
ble to investigation. 

Towards the Rocky mountains, the palmozoic rocks are 
overlaid by the Cretaceous formation, which, in its lower 
arenaceous members, stretches from the. northern limits of 
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the United States territories to the Gulf of Mexico, and 
throughout a great part of this extent rests unconformably 
upon the Coal measures. The line of junction of these two 
formations is obscmed by the denudation of the higher one, 
and its finely comminuted materials are widely spread over 
the lower strata, forming with other materials the broad 
expanse of prairie deposit of the West. 

The lower geological formations, therefore, of this great 
northwestern plateau are the same as those known in New- 
York and Pennsylvania, which form not only the undisturbed 
portions of that part of the country, but also the disturbed 
regions of mountain ranges, whether known as the Green 
mountains, the White mountains, the Allegany mountains, 
or the Appalachian chain. 

In tracing westward the geological formations as known 
in New- York and Pennsylvania, we find them, with one or 
two exceptions, gradually becoming thinner, until at last 
several of them are scarcely recognizable, or are so attenuated 
as to be overlooked in a country deeply covered by modern 
deposits. 

The Potsdam sandstone, which can be traced from North- 
ern New-York and Canada by the St.Lawrence, and thence 
bordering the north shore of Lake Huron and the south shore 
of Lake Superior, spreads out in Wisconsin, Minnesota and 
Northern Iowa, preserving mostly a uniform thickness, and 
showing an elevation above the Mississippi of more than five 
hundred feet, which is equal to its usual thickness in more 
eastern localities. The succeeding Calciferous sandstone is 
likewise traceable, with some interruptions, over the same 
furea, and is a usual accompaniment of the Potsdam sand- 
stone. Not unfrequently the two are so closely incorporated 
at their junction, as to show that they are parts of one for- 
mation, which has become more and more calcareous, until 
it is seen as a limestone or dolomite. 

The succeiding limestones of the Chazy, Birdseye, Black- 
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river and Trenton, can be traced from New-Tork and Canada, 
along the northern side of Lake Ontario and Lake Huron, 
and thence to the north of Lake Michigan and the western 
borders of Green Bay, where they trend westerly to the 
Mississippi river. But they have greatly thinned towards 
the west ; and instead of the marked features presented by 
the same rocks in Pennsylvania, New-York and Canada East, 
they form low and often inconspicuous escarpments above 
the upper or St.Peters sandstone, which represents the Chazy 
limestone in part, and has a thickness of from sixty to eighty 
feet. 

This diminution of the lower limestones is in a measure 
.compensated by the accession of the Galena or Lead-bearing 
limestone, which is an upper member of the Trenton lime- 
stone series not developed in the East, but forming, in Wis- 
consin, Illinois and Iowa, a more conspicuous feature than 
the Trenton limestone proper. 

In the Hudson-river group and succeeding Oneida con- 
glomerate, a most marked change takes place : the former 
is estimated to have, in Pennsylvania, a thickness of six 
thousand feet, and the latter a thickness of one thousand 
eight hundred feet ; while the same rocks, along the Green 
mountain range and in Canada, are in even greater force. 
This group of strata, consisting of green, blue and red 
shales, shaly sandstones and some beds of limestone, can be 
traced westward from Canada and New-York, by Lake On- 
tario and Lake Huron, by Point aux Baies at the northern 
extremity of Lake Michigan, and thence from below the 
head of Green Bfty and by the eastern side of Lake Winne- 
bago, and at intervals across the State of Wisconsin. Along 
this line of almost continuous outcrop there is a constant 
thinning of the beds, until at last the whole group has di- 
minished to a thickness of less than one hundred feet. Thus 
we see that the group of strata, forming the most conspicuous 
feature in the Green mountains, with a thickness greater 
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than the actual height of these mountains, and making up 
a large part of the wrhole Appalachian chain, has become so 
insignificant that it had never been recognized along the 
Upper Mississippi imtil during the progress of the present 
survey in the autumn of 1855. 

The Medina sandstone and Clinton group, which thin out 
to a great extent in the State of New-York, have almost 
entirely disappeared before reaching Wisconsin. These for- 
niations arc known only at one or two points within that 
State, and thus far have not been recognized in Iowa. 

The Niagara limestone maintains its character, and es* 
sentially its thickness, at the west. Extending from Niagara 
falls through Canada, it forms the peninsula of Cabot’s head, 
the Manitoulin islands of Lake Uuron, and the peninsula 
between Green Bay and Lake Michigan ; and thence stretch- 
ing southwesterly across Wisconsin, it forms an irregular 
escarpment which reaches the Mississippi river below Galena 
in Illinois; and thence takes, with the same features, its 
course through Iowa, leaving on both sides of the river some 
outliers further to the north, forming the “Mounds”. 

Above the Niagara group, and corresponding with it in 
direction, is a limestone formation of considerable thickness, 
but which, from its disturbed condition, forms no conspicuous 
feature in the country. This limestone forms the rapids of 
Leclaire, and is probably the same rock as that developed 
in the vicinity of Galt in Canada West. 

The Onondaga-salt group, which is. next in order of se- 
quence, and in New-York succeeds the Niagara limestone,' 
with a thickness of one thousand feet or more, has so thinned 
out, that in Iowa it is not more than one hundred and fifty 
feet thick. 

The strata which in New-York and the east constitute the 
limestones of the Upper Helderberg series, the Hamilton, 
Portage and Chemung groups, are all embraced within less 
than two hundred feet : while in New-York and Pennsyl- 
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vania these formations have a thickness of from four to six 
thousand feet, and form conspicuous topographical features ; 
constituting a great part of the White mountains, and im- 
portant portions of the Appalachian chain. 

The Catskill mountain group, having a thickness of more 
than three thousand feet, and which forms the conspicuous 
highlands from which it derives its name, is quite unknown 
to the west of the Cincinnati axis ; and the succeeding con- 
glomerates, sandstones and shales arc likewise absent fron;t 
the series in the west, while their places are in a degree 
filled by the carboniferous limestones which attain far less 
thickness. 

The same remarks hold true in regard to the Coal forma- 
tion, which, from having a thickness of more than six 
thousand feet in Pennsylvania, has become reduced to less 
than as many hundred feet in Iowa. 

This remarkable fact of the thinning out wcstwardly of 
all the sedimentary formations, points to a cause in the 
conditions of the ancient ocean, and the currents which 
transported the great mass of materials along certain lines 
which became the lines of greatest accumulation of sediments, 
and consequently present the greatest thickness of strata at 
the present time. It is this great thickness of strata, whether 
disturbed and inclined as in the Green and White mountains 
and the Appalachians generally, or lying horizontally as in 
the Catskill mountains, that gives the strong features and the 
hilly and mountainous country of the east, and which gra- 
dually dies out as we go westward, just in proportion as 
the strata become attenuated. - r 

The subdued features of the West are therefore due, not 
alone to the absence of great disturbing forces, but to the ab- 
sence or the great tenuity of the formations, or paucity of 
materials or strata to be disturbed. The thickness of the entire 
series of sedimentary rocks, no matter how much disturbed 
or denuded, is not here great enough to prbduce mountain 
(Iowa ScavET.] 6 
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features ; and the most elevated portions of this region are 
those where no disturbing force essentially affecting tlie 
horizontality of the strata has acted. 

The mounds, or highest portions of the coirntry in any 
part of this western plateau, lie in the undisturbed districts, 
and exhibit nearly horizontal beds ; and are simply due to 
the original accumulation of sediments forming the rocky 
strata, which have subsequently been denuded, leaving these 
isolated portions. These are everywhere capped by the 
highest rock of that part of the country, the Niagara lime* 
stone, and have an elevation of from four to six hundred 
feet above the Mississippi river ; and this elevation gives us 
very nearly the thickness of the strata from the St.Peters 
sandstone to the Niagara limestone*. Now if we were to 
measure the entire thickness of the strata from the Potsdam 
sandstone to the Niagara limestone on the borders of New- 
England, or along the Appalachian chain, we should find it 
to comprise from six to eight or even ten thousand feet. If, 
therefore, instead of the disturbances which we find in this 
eastern extension of the same beds, we had the undisturbed 
strata, denuded as they have been in Wisconsin, Illinois and 
Iowa, from the Niagara limestone downwards to the Potsdam 
sandstone, we should have mounds of as many thousands of 
feet in height as we there have hundreds of feet. 


* The St.Petcrs sandstone in the region of the mounds lies Just below, or at the level 
of the Mississipin river. The Potsdam sandstone lies about two hundred feet below the 
St.Peters sandstone. 

The following section gives very nearly the relative and aggregate thickness of the 
seveiuil members included in the scries ; the measurements given being the greatest as- 


certained at any point. 

Niagara limestone 150 feet. 

Iludson^river group • • • • 

Galena limestone . 250 feet. 

Trenton limestone 100 feet. 

St.Peters sandstone 80 feet. 

Calciferous sandstone or Lower Magnesian limestones, 200 feet. 
Potsdam sandstone 500 feet, 
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Thus it would appear that the height of these mountains 
is not due to upheaval from beneath, or to the folding and 
plication of the beds; but that the dislocations of the strata 
and consequent denudation render the elevation always less 
than it would have been made by the actual thickness of 
the strata, had they remained undisturbed and piled upon 
each other in their horizontal condition, and these sub* 
jected to the same denudating agencies. 

Again, in proof that disturbances of the strata do not 
necessarily produce elevation, several linos along the country, 
or lines of anticlinal axes, which show the strata to be inclin- 
ed from ten to thirty degrees, far from producing mountain 
features, are along the lowest levels of the country. This 
occurrence of lines of highly inclined strata, accompanied at 
the same time by a low country, shows that the cause pro- 
ducing such disturbance is not that producing mountain 
elevations*. 

The general trend of the older strata on the west side of 
Lake Michigan is from the northwest to the southeast, or 
nearly at right angles to the direction of the Cincinnati axis 
and the lines of disturbance along the Appalachian cham. 
This feature presents us with a broad expansion of the Pots- 
dam and Calciferous sandstones, stretching to the southwest 
from the mountains bordering the south side of Lake Super 
rior. Upon the latter, which is an indestructible magnesian 
limestone, rests the St.Feters sandstone ; and u|>on this, the 
resisting strata of the Trenton limestone group. Approaching 
the outcrop we find a fdw outliers or mounds of the sand- 
stone, capped by the Trenton limestone, which have with- 
stood the denuding action, and stand out as indications of 
the former extension of the higher beds over the northern 
portions of this region of country. 

After passing the irregular, outcrop of the Trenton lime- 

• For a more fiiU exposition of these views, see introduction to the third volume Pa- 
heontology of New-York. , ' 
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stone, it forms uninterruptedly the plateau for a greater 
or less distance ; when we again find outliers of the suc- 
ceeding or Hudson-river group, capped by the Niagara lime- 
stone, and forming the well-known Blue moimds, Platte 
mound, Sinsinawa mound, Sherald’s mound and Table mound, 
showing a unity in the geological features from Lake Michi- 
gan to the northwestern limits of these formations. 

Carrying on oiu* observations still in a southwesterly 
direction, the succeeding formations of the Onondaga-salt 
group, the Leclaire limestone, the Hamilton and Chemung 
groups, form no conspicuous feature in the country ; and the 
Coal measures come on almost imperceptibly, first in small 
outliers, and then in broader areas, lying unconformably over 
the slightly inclined edges of the lower strata. 

The Coal measures extend much farther north along the 
Mississippi valley in Iowa and in Illinois, than the Carboni- 
ferous limestone ; and there is clearly a want of conformity 
between the two, where they occur in conjunction. From the 
data already collected, it appears almost certain that the Coal 
measures reach to the northwestern limits of the State of 
Iowa, and even beyond it into the adjoining territory. In 
this direction, however, the formation becomes covered by 
the succeeding deposits of Cretaceous age, and the productive 
Coal measures are evidently becoming thinner, so that no 
safe prediction can be made of their real value. 

These formations are limited on the north by the older 
crystalline rocks, which form mountain barriers on the 
northeastern side of Lake Hiu*on;’and which, crossing the 
lo^er extremity of Lake Superior, form a belt of varying 
width on the south side of that lake, and extend thence 
more or less continuously to the northwest. 


Note. In the preceding and subsequent chapters, there may be some facts, views or 
opinions, not entirely coincident with those of other geologists, and for these the writer 
alone is responsible. J.H. * 
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General Remarks — Potsdam sandstone — Calcifkrous sandstone — Rt.Pkters sand- 
stone — Trenton limestone, with the subordinate beds op Birdseye and Black- 

river LIMESTONE — GaLENA LIMESTONE — IfUDSON-RIVER OROITp^ M eDINA SANDSTONE — 

Clinton growp^Niaoaba limestone — Leclairk limestone — Onondaoa-salt gbouf — 
Upper IIelderiierg limestones — Uamilton gkoui* — C iiEMuxa gruui* — Burlington 
limestone — Keokuk limestone — Warsaw limestone— St, Louis limestone— Per- 
RUOINOUS sandstone— Kaskaskia LIMESTONE— Coal measures. 


With a view of acquiring a general knowledge of the geo- 
logical structure of the State of Iowa, it became necessary 
to obtain a section of all the rock formations before com- 
mencing the examination of the counties in detail. The 
cqjirse of the Mississippi river being the only line along 
which a complete exhibition of this geological structure is 
found in an almost continuous natural section from the lower 
sandstone to the coal measures, was first examined from the 
borders of Minnesota to the mouth of the Des Moines. 

The successive rocks and groups exhibited in a sectipn 
along the Mississippi river, from the north to the south line 
of the State, are given below in the descending, order. The 
lowest rocks occur only in the northern part of the State ; 
while the coal measures, as will be seen, occupy the central 
aad southern portions, and the complete series can be seen 
only by traversing the entire length of the Sjtate.' 
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Coal measures; 

PI e of ) Kaskaskia limestone and 

nace oi j Ferruginous sandstone not yet known to be developed in Iowa * ; 

St.Louis limestone ( of Missouri Reports), equivalent to the 
brecciated limestone at the mouth of the Dos Moines (Owen’s 
Report) ; 

Warsaw limestone ; 

Shales and marl beds with geodes, subordinate to the limestone 
^ above ; 

Keokuk limestone ; 

Oherty beds of the Keokuk rapids, subordinate to the limestone 
above ; 

Burlinglon limestone ; 

Chemung group, consisting of sandstones and shales ; 

Hamilton group, consisting of shales and shaly limestones ; 

Helderberg ( Upper) limestones ; 

Onondaga-salt group ; 

Lcclaire limestone ; 

Niagara limestone ; 

Hudson-river group, consisting of shales and limestone ; 

Galena limestone ; 

Trenton limestone ; 

Black-river and Birdseye limestones ; 

• St.Pctcrs sandstone (of Owen) ; 

Calciferous sandstone, or Lower Magnesian limestone of Owen ; 

Potsdam sandstone. 

The Mississippi in its course has cut across all these beds, 
exposing their outcrop in greater or less perfection from one 
end of the State to the other. The successive members of 
the series, dipping to the southward, disappear one after the 
other beneath the level of the river, allowing the next higher 
members to come in ; while the general level of the country 
gradually declines in the same direction. 

Slaving determined this order in a satisfactory manner, 
we are prepared to follow out and examine in detail each 
one of these formations. The different rocks and groups here 
named have been traced over wide areas in several of the 

* Farther to the south, the Ferruginous sandstone’’ of the Missouri Reports cornea 
in above the St.Louis limestone; and above that sandstone lie the limestones of Kas- 
kaskia and Chester, Illinois. 
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United States : their chief characteristics are therefore 
known, and also the mineral products which they will pro- 
bably afford. As these formations, however, are of a sedi- 
mentary origin, they may, and do, change more or less whCn 
carefully traced over wide areas. 

It is an object of great importance to examine these rocks 
in the direction of their line of bearing, or strike, mto the 
interior of the country. This is not easily accomplished in a 
region like that of Iowa, where the entire surface has been 
Subjected at different periods to extreme denudation, and is 
now to a great extent covered by modern drift and a later 
lacustrine deposit. 

. The Map published by Dr. Owen exhibits in a partial 
degree the direction of the strata below the Coal measures ; 
while the accumulation of drift has rendered it difficult, 
without long continued examinations, to trace these outlines 
through the State. The general direction of the strata is from 
the southeast to the northwestj and the strata or beds of rock 
seen at any point on the Mississippi may be followed in that 
direction to the northern limits of the State. The extension 
is of course not in a direct line, but has been interrupted and 
the outline rendered irregular both by the ancient denudation 
and by the action of modern streams. 

Having therefore already determined the different mem- 
bers of the entire series occupying the State of Iowa, their 
dip and direction in general terms, it yet remains to investi- 
gate the details of character, exposure and products, over 
the area occupied by each individual member. 

POTSDAM SANDSTONE. 

This lower member of the series attains its greatest ex- 
posures in Minnesota and Wisconsin north of the limits of 
Iowa, and about the region of Lake Pepin. From this point, 
the rock dips both to the northeast apd southwest. Its 
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gradual dip to the southward has diminished its area where 
it enters the State of Iowa on the north. The excavation of 
the Upper Iowa river, however, has- removed* the Calciferous 
sandstone ; so that at the junction of that river with the 
Mississippi, there is exposed a broad belt of the lower rock. 

In following up the Iowa river, the sandstone forms* the 
banks for more than twenty miles along its meandering course, 
and finally disappears as the ascent of the river bottom rises 
above the level of the outcrop. Below the mouth of the Upper 
Iowa, this rock forms the bluffs along the Mississippi, ex- 
tending for a greater or less distance up the ravines and 
valleys of the larger streams. The tops of the high blufis 
near the river, however, soon become capped by the Calci- 
ferous sandstone, and we observe alternating beds of the 
lower sandstone with cherty beds of the higher rock. The 
sandstone gradually declines from cliffs of several hundred 
feet in height, to the level of the river, beneath which it 
finally disappears at the foot of Pike’s hill, opposite the 
mouth of the Wisconsin river, and a short distance below 
M'Gregor’s landing. 

Some slightly calcareous bands of this rock contain frag- 
ments of trilobites; and in numerous localities shells of 
Lingula are found, though by no means so abundant as in 
the same rock in Minnesota. These fossiliferous bands appear 
in the vicinity of Lansing, where the bed containing tri- 
lobites lies some sixty feet above the river. At this point I 
found no fossils in any higher position. 

In its general characters this sandstone is a friable mass, 
usually crumbling on exposure to the frost and sun, though 
certain beds of no great thickness are sometimes more du- 
rable. It is usually a light drab color, sometimes nearly white, 
and not unfrequently stained brown by the oxide of iron, 
which in some places appears in great abundance ; but there 
are no evidences of continuous bands of iron ore. In one 
locality near Lansing, the rock, along what appears to be an 
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oblique fissure, is highly charged with oxide of iron, and 
some portions are a rich iron ore, but the quantity is not 
sufficient to be of importance. The origin of this ore appears 
to be from the decomposition of iron pyrites, near or at the 
junction of one of the cherty beds above, with the sandstone 
below. 

CALCIFEROUS SANDSTONE; 

^lk)WER MAGNESIAN LIMESTONE OF OWEN. 

From the point last mentioned, or a little north of it, the 
outcrop of the Calcifcrous sandstone bears northwesterly, with 
various indentations, to the Iowa river ; and there making 
an abrupt bend in a westerly direction, returns upon the op- 
posite side and stretches in the original direction to the north 
line of the State, and thence into Minnesota. This rock 
occupies a broad belt of country extending from near the 
Mississippi river to the distance of twenty or thirty miles 
back, interrupted only by a few outliers of the succeeding rock. 

The prevailing character of this formation in the West is 
that of a magnesian limestone ; though in its lower part it 
is often arenaceous, and contains beds of chert of greater or 
less thickness. The waters at the close of the Potsdam period 
evidently contained much silica in solution, which has formed 
these deposits ; and the sedimentary sand is not unfrequent- 
ly associated with the chert, and both are often more 
or less mingled with the calcareo-magnesian material. Cer- 
tain portions of the beds are likewise oolitic, and this cha- 
racter sometimes extends to the higher beds of the rock 
below. The rock is usually checkered with seams and joiiils 
.on its exposed surfaces; -and presents a very rude exterior. 
In some of its localities, however, it will produce a durable 
building material ; and since the Potsdam sandstone is usual- 
ly unfit for such purposes, the supply for the northeastern 
portion of the State will be derived from the Calciferous 
sandstone. . ' 

I Iowa SCtevet.] 7 . 
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Two miles below Clayton city a working has been carried 
on for twelve or fifteen feet into the Calciferous sandstone, 
in search of lead ore. The rock. is highly brecciated and very 
siliceous. Galena in small crystals was found among the rub- 
bish thrown out of the opening. A second opening has been 
made a few feet north of the deepest one, but does not pe- 
netrate as far into the rock. A few rods to the south of the 
last, a small opening has also been made ; but in neither of 
these does there appear to be any indication of % continuous 
lode. 

In this neighborhood, local undulations were observed 
along the shore, and numerous large concretionary-like 
masses were seen lying in the direction of the strata or lines 
of bedding. This locality is probably the place- mentioned by 
Dr. Owen in his Report, where several thousand pounds of 
lead ore were taken out of the rock ; but I was not able to 
obtain definite information in regard to the working. The 
indications of the existence of any considerable quantity of 
lead ore at this point do not appear to be favorable ; since in 
this immediate neighborhood the rock is too close and free 
from fissures, and is at the same time extremely brecciated 
and irregular in character. Although lead ore has been found 
at several other places in this rock, arid particularly at one 
locality in Minnesota, the general absence of fissures and 
caverns, which are the indications and accompaniment of 
the lead ores in the limestones of the West, ofiers a strong 
presumption against the occurrence of any productive lodes. 
Nevertheless some rare and fortunate localities may be found 
TKhere a few hundred pounds of ore may be obtained in a 
short time, and within a small space ; but such instances 
are not to be regarded as other than isolated ones, and they 
furnish no ground for concluding that the country occupied 
by this rock will ever be a productive mineral region. ' 

The Calciferous sandstone forms a conspicuous' feature in 
the bluffs along, the river, from below Lansing, to its fina] 
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disappearance above Gutenberg. From M‘6regor’s landing 
southward, it often presents a remarkably brecciated cha- 
racter : sometimes throughout a thickness of forty or fifty 
feet or'more, it is a huge mass of breccia. The materials of 
the rock appear to have been broken up while partially 
indurated ; the interstices are often filled with sand ; and 
fragments of friable sandstone, from the weight of an ounce 
to several pounds, are found mingled with the broken rock 
itself. In some instances these included fragments of sand- 
stone present lines of deposition, and sometimes of discordant 
lamination, showing that they have been torn from masses 
of rock previously indurated. In many cases the breccit^ted 
character seems due in some degree to internal action among 
the materials of the rock itself, an action that’ has at the 
same time produced a concretionary character; since the 
rock is not only brecciated, but likewise concretionary. A 
large mass, apparently made up of fragments, will often be 
found, on breaking, to leave an interior spheroidal nucleus 
of hard and tough siliceous limestone, which' resists heavy 
blows of the hammer ; while large portions of the surround- 
ing mass so readily break into small fragments, that it is 
difficult to obtain a cabinet specimen of the proper form and 
size. The outcrop in some places shows one or more lines of 
large concretionary or spheroidal masses, the interstices be- 
tween them, being filled with fragmentary material of the 
same rock. 

In the region where the rock is most extremely brecciated, 
it presents an uneven outline upon its surface. Sudden 
depressions occur where the succeeding rock comes in at n 
much lower level than it occupies on either side. The ap- 
pearance is that of sudden small faults or downthrows, as if 
the rock over a certain area were abruptly depressed before 
the deposition of the succeeding one, which fills the inequa- 
lity, and is uninterrupted in the continuity of its own beds 
above. ' . • 
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St.PETERS sandstone (of Dr. Owen’s Report). 

This formation succeeds the Calciferous sandstone in all 
the localities examined in the Upper Mississippi valley. 

The rock occurs as a friable or incoherent mass, having a 
thickness of from fifty to eighty and even one hundred feet. 
It consists of grains of white or limpid quartz, loosely ag- 
gregated, and sometimes having so little coherenee as to be 
removed from the bank like ordinary sand or gravel : more 
commonly, however, it has the character of a friable rock, 
which can be readily wrought by a coraman pick ; and when 
broken out in large blocks, they will scarcely bear handling 
or transportation. It is even difficult to procure cabinet spe- 
cimens, unless by selecting the exterior weathered surface, 
which is slightly more coherent than the inner portions. 
Although the grains of which it is composed are of white or 
limpid quartz, the mass is often, and, particularly near the 
b&se, much stained by oxide of iron, while the upper por- 
tions are frequently quite free from discoloration. 

This sandstone will furnish an excellent material for glass 
making ; and whenever that branch of industry shall be 
established in the Mississippi valley, an abundant supply of 
silica may be found for the purpose, from the Falls of St. 
Anthony southward. A similar sandstone, alternating with 
the Calciferous sandstone in Missouri, is already used in 
glass-making. 

This rock occurs in several outliers en the south side of 
t^e Upper Iowa river ; some of them occupying considerable 
areas, when protected by the more/esisting Trenton lime- 
stone which sometimes succeeds. These outliers are con- 
spicuous features in the country, appearing like artificial 
mounds ; but where the limestone has been removed, they 
form gentle eminences, and become gradually lost in the 
general undulatory features of the surface. It is probable that 
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some remains of this rock will be foimd in places at long 
intervals north of its outcrop, lying beneath the drift which 
has covered the entire country. 

As this rock approaches the Mississippi, the summits of the 
cliffs recede abruptly from the terrace formed by the Cal- 
ciferous sandstone, owing to its less power of resisting de- 
nudation. It is not until the Trenton limestone comes on in 
sufficient force to protect this sandstone, that the cliffs as- 
sume their sharp outline above ; and, even then, they present 
a recession above the Calciferous sandstone. Sloping abruptly 
from this, they are capped by the succeeding limestone which 
rises in perpendicular or overhanging cliffs. In consequence 
of this character, as the sandstone approaches the river, the 
cliffs have the aspect of a double terrace; the first being 
formed by the Calciferous sandstone, and the second, some 
eighty feet higher, by the Trenton limestone ; beyond which 
the country slopes more gently to the interior. 

This character is well seen on the Iowa side, opposite the 
mouth of the Wisconsin river, and both above and below 
this point; but perhaps nowhere more distinctly and beau- 
tifully tl>an above the mouth of the Wisconsin river on the 
east side of the Mississippi, in the terraces rising up from 
Prairie du Chien. When seen from the clifls on the western 
side, each successive member of the several formations stands 
out in distinct relief. 

On the Iowa side of the river, this rock becomes visible 
in the cliffs a few miles above Gutenberg ; thence rising, 
as the Calciferous sandstone appears from beneath, it forms 
successively the lower, middle and upper part of the cliffs 
from this point northw^d by Pike’s hill, M'Gregor’s landing, 
and for some distance above. Beyond this, it gradually re- 
cedes from the river; following the extremely irregular 
outline of the hills, and leaving here and there outliers, it 
stretches in its main outcrop to the northwest, reaching the 
State line at a point a little east of north from JFort Atkinson. 
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This rock is not so conspicuously developed in lo^ as in 
Wisconsin and Minnesota. On going northward, after passing 
the broad elevation of the Potsdam sandstone in the vicinity 
of Lake Pepin, the stratR decline to the northward, and this 
sandstone reappears upon the banks of the river below the 
Falls of St. Anthony. It is the rock forming a part of the 
cliff at the falls, while the terrace over which the waters 
are precipitated is the Trenton limestone. Being also -con- 
spicuously developed at the mouth of the St.Peters river. 
Dr. Owen has given it the name of St.Peters sandstone. 

I should not omit to state, that although this rock dis- 
appears beneath the river above Gutenberg, it reappears, 
whore the channel makes an abrupt bend to the east- 
ward, below the mouth of Turkey river. This reappearance 
is not due, apparently, to any undulation in the strata, but to 
the easterly direction of the river, which brings us again 
in the lino of strike of these beds. The occurrence of the 
sandstone at a much lower point on the river, and within a 
few miles of Dubuque, is important in an economical point 
of view. 


TRENTON LIMESTONE, WITH THE SUBORDINATE BEDS OF 
BLACK-RIVER AND BIRDSEYE LIMESTONES. 

Throughout all. that part of Iowa, Wisconsin and Minne- 
sota occupied by these limestones, the beds are usually so 
thin, and the characters so variable, that no advantage can 
be derived from describing them separately. 

At several points above Dubuque upon Turkey river and 
other places in Iowa, at Platteville* and Mineral Point in 
Wisconsin, at the Falls of St. Anthony and at St. Pauls in 
Minnesota, the three limestones preserve in a greater or less 
degree their distinctness of character and position. Near the 
base there is usually a considerable accession of shaly matter, 
and the beds representing the Birdseye limestone consist of 
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alteraallons of thin calcareous and shaly bands or lamines : 
these latter, being acted upon by the weather, rapidly dis- 
integrate, so that this member of the group rarely presents 
any prominent feature. A large admixture of shaly matter 
often marks the Black-river limestone, which in some of its 
bands contains Ormoceras tenuiJUum and Gonioceras anceps ; 
which, so far as at present known, are restricted to this rock. 

Sometimes instead of alternations of shaly and calcareous 
laminae at the, base of the group, there are beds of shale of 
considerable thickness without defined limestone bands. In 
these places there are likewise heavier beds above and be- 
low ; but the normal lithological aspect of the rock, in such 
case^ is not preserved. 

The Trenton limestone proper is marked in some localities 
by numerous species of its characteristic fossils, while else- 
where fossils are extremely rare. In some places, and through 
a greater or less portion of its thickness, it maintains the 
usual lithological characters of the same rock in more eastern 
localities. Drab-colored magnesian (?) beds occur in some 
places, presenting characters unlike the rock in its normal 
condition. 

This rock is mostly thinbedded ; though the magnbsian 
layers are firmer, thicker, and usually free from seams, fur- 
nishing building stones of moderate dimensions, and, rarely, 
of the thickness of eighteen or twenty inches. The strata, 
however, constituting this group of limestones are extremely 
variable throughout the Mississippi valley. The decrease or 
augmentation in thickness is not uniformly in one direction, 
though there is a generally increasing thickness towards the 
south. From the variations exhibited in numerous measured 
sections along the Mississippi river, it is probable that the 
variation in thickness and character of the beds is in a great 
measure due to the original inequalities of the surface upon 
which the material was deposited. 

- The accession of beds and the increase in thickness are 
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chiefly at the base of the formation ; while the higlifer beds 
present a nearly uniform ' character, and are everywhere 
marked by many of the common fossils of the Trenton 
limestone, such as Orthis testudinaria, Strophomena alUrncdcL^ 
S.jditexta, Leptana sericea, and others. 

The first opportunity of obtaining a section of the entire 
thickness of the beds was at Pike’s hill, opposite the mouth 
of the Wisconsin river. The beds exposed are as follows from 
the top of the hill : 

Galena limestone 

Trenton and Birdseye limestones, witli numerous fossils, 

Magnesian beds below. 

St. Peters sandstone. 

On Turkey river at Elkader mills, the section exposed 
gives about twenty feet of highly fossiliferous Trenton lime- 
stone below the Galena limestone*. 

A section in a ravine below Clayton city gave as follows : ' 


Galena limestone : fifty feet or more 50 feet. 

Alternations of Trenton and Galena limcBtones ... 10 feet. 

Trenton and Birdseye limestones in irregularly laminated 

bods 20 feet. 

St.Peters sandstone 75 - 80 ft. 


At this point we have the first evidence of alternations 
of the Trenton limestone with the Galepa or letid-bcaring 
limestone. This condition, however, is more fully shown in 
sections farther down ihe river. The junction of the two, in 
good exposures of the rock, is very distinct, the bluish gray 
color and fine texture of the Trenton limestone proper con- 
trasting with the coarser and lighter-colored magnesian 
Galena limestone. 


80 feet. 
75 feet. 


• For details Rccfion, sec lUider head of Galena limestoije. 
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The%etails given in the following section present some 
variations from the previous ones : 

Upper Part of a Section shown in a point of the hill at Clayton city ; 
the measurements in detail, 

9. Heavy-bedded Halona limestone, with cavities and fissures, 56 feet. 

8. Tbinbedded fossiliferoua limestone : some of the layers 


buff-colored 20 feet. 

7. Slope over debris 6 feet. 

6. Greenish clay and stripes of buff-colorcd clay, with con- 
cretions of limestone G feet. 


5. Heavy-bedded limestone, showinpj fragments of fossils on 

fresh fracture, and weathering to an ashen or bnff color, 10 feet. 

4. Gray Trenton limestone in thin layers (fossiliferous) . . 15 feet. 


3. Ileavyrbedded magnesian [?j limestone 20 feet. 

2. Green shale or clay • 2 - 3 ft. 

1. St.Petcrs sandstone 70 — 80 ft. 


In this section the subordinate divisions of Birdseye and 
Black-river limestones cannot be recognized. The thin- 
bedded Trenton limestone, characterized by numerous fossils, 
lies between two heavy beds of magnesian limestone*. 

No. 9 has all the characters of true Galena limestgnc ; 
being heavy-bedded, with a rough and irregularly weathering 
surface. 

No. 8 has a somewhat unusual appearance ; having the 
character of a roqjc produced by the mingling of the mate- 
rials of the Trenton and Galena limestones. 

No. G is a green unctuous clay, with occasional calcareous 
layers and calcareous concretions : it is fossiliferous, but 
contains few well-preserved fossils. In its character, it re- 

* The heavy-bedded gray siibcrystalinc limestone below lias tlie general aspect and 
character of a magnesian limestone, though its composition has not yet been determined 
by chemical analysis. The beds above, or Galena limestone are known be magnesiati, 

[ Iowa ‘Sdbvet.] 8 
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sembles the green shales of the Hudson-river group. The 
upper limit of the clay or shale could not be determined, and 
it probably occupies a greater thickness than here given. 

No. 4 has the usual aspect of the Trenton limestone in the 
west; partaking of the lithological character both of the 
Trenton and Birdseye limestones, and ‘marked by Trenton 
fossils. The layers are thin, irregularly laminated, and often 
with shaly partings. 

No. 3 consists of heavy beds of grayish blue limestone, 
weathering to ashen or buff color, very tough, with remains 
of fucoids, and showing some shells on fracture. It has the 
aspect of the Chazy limestone in some of its phases, but 
holds no fossils by which its relations could be determined. 

No. 2, which is a green shale, is everywhere present in 
this part of Iowa, forming a distinct band above the sand- 
stone. 

Following this exposure of the Trenton limestone to the 
southwest along the river, the lower beds disappear beneath 
the river bottom above Gutenberg. The cliif at the back of 
this village consists mainly of the limestones described in 
the last section : the lower members lie beneatli the level of 
the bottom land, but are reached in quarrying. The lower 
heavy beds are extensively wrought at this place for building 
stone, and a large proportion of the buildings in the place 
are of this rock. The higher portions only are burned for 
lime. 

The following section illustrates the character of the suc- 
cessive beds forming the high cliff in the rear of the town 
of Gutenberg 


Galena limestone in massive beds 40 feet. 

Thill and unevenly laminatud limestone, with some regular 
lieds and cherty layers ; all containing Trenton 

foet. 

More evenly and tliickcr bedded gray limestone. The 
fossil Uecejitaciilites occurs near the top of this di- 

* feet. 
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TMllbedded light gray ohorty limestone, containing i2e- 

cepiaailitet 25 feet. 

Green clay 1 foot. 

Fossiliferous Trenton limestone in thin unevenly lami- 
nated bods 25 - 30 ft. 

Heavy-bedded magiyisian limestone, resting on the St. 

Peters sandstone 15 feet. 


The total thickness of beds above the sandstone, and be- 
tween it and the Galena limestone, is about one hundred 
feet, a greater thickness than was observed in these beds at 
any other point on this part of the river. 

At Buenavista, the top of the Trenton limestone comes 
to. the level of the river; and owing to the easterly direction 
of the stream from this point, the rock continues at about 
the same elevation for some distance, until finally the sand- 
stone below it rises above the river, as seen at Potosi. 

As the river resumes its southerly direction, the rock 
again declines, so that at Dubuque the Trenton limestone is 
but a few feet above the water level. 

The heavy bedded gray limestone in the Trenton group 
affords good material for ordinary buildings, and some- 
times some of the folsiliferous beds are of sufficient thick- 
ness to be dressed into door and window sills and lintels. 
The entire distance from Dubuque to Clayton city will 
afford at intervals good building Inaterial, and there are 
abundant opportunities of opening quarries near the bank 
of the river. 

After dipping beneath the river at Dubuque, the Trenton 
limestone and its associated beds are not seen again in the 
State to the southward of this point. These limestones in 
their northerly extension from Dubuque form a conspicuous 
featm-e in the cliffs for the entire distance to Pike’s hill. Be- 
yond this point thesd strata appear in the heads of the ra- 
vines, approaching within from one to three miles of the river, 
and, upon some of the high summits beyond, extending quite 
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to the margin of the cliff. From this place their outline 
gradually recedes from the river, taking a northwesterly 
direction and extending to the north line of the State, occu- 
pying a broad belt in the western half of Winneshiek county. 

GALENA LIMESTONE. 

This rock, which succeeds the Trenton limestone proper, 
or, as shown in the preceding sections, alternates with that 
rock at the junction of the two, is a most important and 
interesting formation in the State of Iowa. It is a gray or 
drab-colored, often yellowish, porous and subcrystalline 
rock, usually friable but sometimes compact, and possessing 
a considerable degree of tenacity. It varies in different parts 
of its extent; the porous and friable eharacter being that 
prevailing in the central part of its greatest development, 
while other characters supervene towards its northern and 
northwestern margin. 

This rock has been designated by Dr. Owen as the “Upper 
Magnesian limestone;” but this term, as originally applied, 
included also the Niagara limestone, causing the two to be 
confounded for a long time ; and in order to avoid the diffi- 
culty arising therefrom, the name of Galena limestone has 
been proposed. 

The great interest of .this rock arises from its being the 
chief depository of the lead ore found in the States of Iowa, 
Illinois and Wisconsin; for although productive workings 
have been carried on in the beds lying below this rock, as 
ikr down as the St. Peter’s sandstone, which immediately 
underlies the Trenton limestone, yet the larger portion of 
the ore has been obtained from the Galena limestone. As 
we follow this limestone towards the north and west, we 
find its thickness gradually diminisliing, while the upper 
portion of it has been removed by denudation; and being 
less exposed in cliffs where it could easily be explored for 
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ore, mining operations have been carried on to but a small 
extent, and little lead has been found in that direction 
beyond the town of* Gutenberg. 

The extent to which lead ore has been found and wrought 
will form a part of the special report upon that subject. 

The first point at which the Galena limestone appears 
upon the Mississippi river is at Pike’s hill, where it forms 
about thirty feet of the upper part of the section. In tracing 
it from that point northwesterly, or in the line of .strike, it 
forms no conspicuous feature by which to draw a line be- 
tween it and tlie Trenton limestone below. It will only be 
after a careful examination of all the exposures along its 
outcrop, as well as the outcrop of the Trenton limestone, 
that its limits can be accurately determined. In all the 
sections on the river south of Pike’s hill, the Galena lime- 
stone forms a conspicuous feature. In the section at Clayton 
city, it constitutes fifty-six feet of the highest part of the 
cliff; and at Gutenberg, forty feet of the higher beds are of 
the same rock. 

At Elkader mills on the Turkey river there is an exposure 
of more than fifty feet of this rock, and below that a talus 
which may cover as much more of the same. 

The details are given below : 


Evenly-bedded limcHtunc, layers from six to eleven or 
twelve iufdios thick with shaly partings ; bluish on 
fresh fracture, weathering to light gray or drab 
color 24 feet. 

Heavy-bedded gray limestone with harsh rough exterior, 
weathering into cavities, and with smaller cavities in 
the interior : of a harsh and sandy texture ... 28 feet. 

A slope covered by debris of the rock above, soil, etc. 70 or 80 ft. 

* Magnesian limestone : the thickness not determined* 

Trenton limestone, mostly in thin unevenly laminated 
beds; some beds continuous without distinct lamina- 
tion contain the usual Trenton limestone fossils, with 
the Receptaculites abundant 33 feet. 
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The npper 13 feet of thw part of the section is hut partially ex- 
posed, and is surmounted by a compact magnesian limestone. The 
• bastf of the Trenton limestone is not seen. 

In this section, the Trenton limestone apparently termi- 
nates with the magnesian layer at a point about thirty-three 
feet above the bed of the stream. The limestone above this 
point, including the slope covered by debris, is not less than 
130 or 140 feet, which altogether belongs to the Galena 
limestone, as is shown by a section in a dry ravine a little 
distance from the town. The lower part, however, is cherty 
with beds of shale ; and it is only the central portions, which 
arc nearly thirty feet thick, that have in the highest degree 
the characteristics of the lead-bearing rock. The higher 
twenty-four feet of the exposure are very similar to what 
is called the cap rock in the lead region, and is more argilla- 
ccofls, less porous, and with fewer joints and seams than the 
heavy-bedded mass below. From all the sections measured, 
it is very certain that the Galena limestone gradually thins 
out to the north and northwest, and at the same time loses, 
very much, the characteristic features which distinguish it 
in the productive lead region. From Gutenberg southward, 
this limestone gradually increases in thickness. 

In the vicinity of Dubuque, the Galena limestone has a 
thickness altogether of about two hundred and fifty feet : 
the upper portions arc more argillaceous and less porous 
and friable than the beds below, and the layers are se- 
parated by shaly partings. This portion of the rock is also 
comparatively free from open vertical joints and fissures, 
and in this respect quite unlike the lower beds. The open 
fissures and cavities in the rock below, which contain the 
lead ore, often terminate abruptly above, being covered by 
this rock in continvious beds*. The extreme upper portions 
are often highly argillaceous, and the shaly partings are 

• The details of tlic occiirrcnco of the lend ore will be given under the head of “ Eco- 
nomical Geology.** , 
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very fossiliferoiis. The Lingula quadrata, occurs in great 
abundance in some of the beds of this rock ; the shell usually 
in a vertical position relatively to the bedding. 

This upper rock is not always strictly the cap rock; 
and although often terminating or capping the lead- 
bearing fissures, it is not always so ; for in some instances 
the fissures penetrate this rock, and contain lead ore. The 
occurrence of the ore evidently depends upon the presence 
or absence of the fissures, and not upon the nature of the 
rock in which it occurs. 

When the limits of this limestone shall be accurately de- 
termined, and laid down upon a geological map of the State, 
it will be found that the area now known as the lead pro- 
ducing portion is less in extent than tliat which is at pre- 
sent unproductive. In its more northerly extension, the 
lower beds alternate with more shaly or tenaceous lime- 
stone, so that no continuous fissures occur, or, if occurring, 
are of small extent. The thin central portions, having the 
true character of the lead-bcaring rock, are sometimes fis- 
sured and cavernous, and lead ore is frequently found in 
these fissures. 

Thus far it appears that the productive area of this rock 
is not only where it acquires its greatest thickness, but also 
where its surface has been denuded of all the overlying for- 
mations. It is well known to pass beneath the superincum- 
bent rocks which form the mounds of tliat part of the coun- 
try, and beneath the overlying formations on the south ; but 
thus far we are not aware that any productive mining has 
been carried on in such situations. These circumstances, as 
well as many others, corroborate the view already advanced, 
that these ores have been infiltrated into the rock, or de- 
posited in the fissures from above, and that there are no 
evidences of segregation from the surrounding mass. 
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HUDSON-RIVER GROUP. 

■■ ■ ■ • 

In the sections of rocks heretofore given of the lead re- 
^on of the West, the Galena liiriestone is represented as 
succeeded directly by the Niagara limestone, the whole 
forming parts of the “ Upper Magnesian limestone,” which 
has been thus divided by Dr. D. D. Owen : 

1. “ Coralline and Pcntamcrus beds of the Upper Magnesian limestone”. 

2. “ Lead-bearing beds of the Upper Magnesian limestone”. 

Now since the upper portions belong to the Niagara pc- 
. riod, or Upper Silurian, and the lower are clearly identified 
with Lower Silurian rocks, it becomes very desirable to find 
some stronger line of demarcation than that drawn between 
two portions of a “ Magnesian limestone”. 

From the sections given on the preceding pages, it will be 
seen that the Trenton limestone and the Galena limestone 
are closely allied one with the other, from the intercala- 
tion of beds of the higher, among those of the lower, 
showing such alternations at the line of junction as to prove 
them parts of one great formation. The view of the subject 
previously entertained, supposed tlie absence of the Hudson- 
river group altogether. The position of this group is direct- 
ly above the Trenton limestone, and in the east it occupies 
a conspicuous position, having in New-York a thickness of 
from one to throe thousand feet*, and in Canada and Penn- 
sylvania of six or seven thousand feet or more. It is there 
composed of shales, shaly sandstones, sandstones, and some- 
times conglomerates with suborbinate beds of limestone 
which are often of great importance. In tracing this group 
westward, it had previously been shown to decline in 
thickness ; and between New-York and Lake Huron, in 
its extension through Canada West, it gradually loses its 

* The thickness of this group 1ms not heen carefully measured on the eastern bordera 
of the State, where it hasm greater thickness, reaching j)rol)ably to five thousand feet. ^ 
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arenaceous beds, and becomes more argillaceous and cal- 
careous. In this condition it has been traced from Drum- 
mond’s Island, by Green Bay, as far as Lake Winnebago, 
where it has greatly diminished in thickness. 

The shales of this group have been removed by denuda- 
tion, to form the broad depressions of Green Bay, and the 
valley in the same direction as far as the head of Lake Win- 
nebago. Beyond this point these calcareous shales, recognized 
as the “ Blue limestone”*, had been detected by Mr. Lafham 
in several places in the eastern part of Wisconsin. 

The occurrence of the shales of this group, above the 
Galena limestone, was recognized by Mr. Percival as the 
“ Blue shale”, underlying the limestone of the mounds, and 
is well described by him on page eleven of his first Report 
of the Geological Survey of the State of Wisconsin. 

The first indication of the existence of this group in Iowa 
was observed in. some mound-like elevations near the Mis- 
sissippi river, about eight or ten miles below Gutenberg. On 
examination these proved to be above the Galena limestone, 
and their summits capped by the Niagara limestone, with 
Pentamerus oblongus, corals, etc. The slope afforded no op- 
portunity of obtaining a section of the beds between the 
two limestones; but from the character of the soil, the gentle 
slope of the hill, and other indications, it was presumed that 
these beds occur here. Farther down the river, this slope 
from the Galena limestone to the Coralline and Pentamerus 
beds above, is every where of the same character ; being 
more or less gradual,, but never exhibiting any outcrop of 
limestones. Although springs arc of common occurrence on 
these slopes, there are few ravines or water-courses that 
offer an opportunity of investigating the beds. 

Our attention was subsequently directed by Mr. Childs to 

* The term Blue limestone was originally applied in the Ohio Geological Rex^orts to 
the shales and limestones of the Hddson-river group as developed in the neighborhood 
of Cincinnati, and these were formerly supposed to be the continuation of the Trenton 
limestone of New- York. 

[ Iowa Subvbt.] 
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the site of an. old mill on the Little Makoqueta, from which 
some fossils had been obtained, and which, from their pre- 
vious examination, were inferred to belong to the Hudson- 
river group. At this locality, though the shales were not 
seen in situ above water, it was evident that they had been 
thrown out in excavating the foundation of the dam ; and a 
slide of gravel and clay on one side of the stream may have 
covered up what was formerly an outcrop of the same, since 
fragments are abimdant at the margin of the stream. On 
another branch of the stream, upon the land of Mr. Pitts, 
there is an exposure of soft shales with calcareous bands 
containing abundance of Orthoceratites ; while the shaly strata, 
in some parts, are filled with Tellinomya (Nucula) levata. 
The details of this section are given below : 

17. Top of bank of stream : calcareous bed, compact com* 


minuted shells ; a few orthoceratites. 

16. Shale with graptolite-liko markings 1 foot. 

15. Calcareous bed, with comminuted fossils 1 foot. 

14. Fissile shale . . . ' 10 or 12 in. 

13. More compact calcareous bed, with comminuted and mi- 
nute fossils ; some orthoceratites 18 inches. 

12. Shaly calcareous bed, with fomminuted and minute shells, 16 inches. 

11. Orthoceratito bed 8 or 10 in. 

10. Shale • . • . 6 inches. 

9. Orthoceratite layer 7 inches. 

8. Shaly calcareous matter . • . . 6 inches. 

7. Orthoceratite bod . . . 1 foot. 

6. Shale 7 inches. 

5. Calcareous bed, with orthoceratites and minute shells . 8 inches. 

4. Shale with minute fragments of shells and graptolite-like 

markings 10 inches. 

8. Concretionary layer 1 foot. 
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2. Galeareoas bed, with minute shells like young orthooera- 

tites 1 foot. 

1. Shale with Lingula^ twelve feet from bed of stream . 12 feet. 

The entire section exhibits scarcely more than twenty- 
five feet in thickness, but is remarkable for the conditions 
of the beds of which it is composed. The lowest bed of 
shale is probably not far above the level of the Galena lime- 
stone, which forms the top of the hill near Dubuque. The 
calcareous beds appear to consist in great proportion of 
comminuted shells, with minute fossils of several species. 
The Orthoceratites are as abundant as if they had been 
thrown together alone, and the interstices afterwards filled 
with calcareous mud. Indeed so abundant are these fossils, 
and so closely packed that it is difficult to procure an entire 
specimen. The only large bodies are the Orthoceratites, 
some of which are six inches in length and an inch in 
diameter, though usually smaller ; all the other fossils are 
extremely small. The materials of the beds are very finely 
comminuted, as if transported by gentle cilrrents and de- 
posited in deep water. 

The black shale, at the base of the section, is not unlike 
the Utica slate, and the presence of Lingula of a large and 
small species enhances the resemblance. 

A similar shale, with broken fossils, was subsequently 
found thrown out of a shaft or pit some two miles west of 
Dubuque, and directly above the Upper Galena limestone. 
In the same vicinity the debris above the limestone contains 
Nucvla or Tellinomya, and Orthoceratites. The slope below 
the top of Table mound, and all the similar mounds of this 
neighborhood, as well as the slope to the southward from the 
Galena limestone to the Niagara limestone, are over the same 
strata. It has been impossible to obtain a measurement of 
the entire thickness of the beds, but in these outliers there 
appears to be no more than fifty fbet. 
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Examinations made upon the east side of the river show 
the presence of these shaly beds in the base of all the 
mounds above the lead>bearing rock, and in all places where 
the country rises much above the level of the Galena lime- 
stone. At Scales mound, the Chicago and Galena railroad 
has been cut through the shales of this group, giving a ver- 
tical section of a little more than forty feet. This section, 
however, does not extend to the base of the limestones 
above, which come on at some distance from the railroad, 
and at a higher elevation, so that accurate measurements 
could not be obtained. The entire thickness is probably less 
than seventy-five feet, and apparently but little more than 
sixty feet. 

After leaving Dubuque, the shales of this group approach 
the Mississippi. The Galena limestone, gradually dipping to 
the south, descends beneath the river at Bellevue ; and the 
green shales rise in an abrupt slope at the back of the town, 
and are capped by about fifty feet of the Niagara limestone. 
Along this slope the decomposing shales are found within a 
few feet of the surface. 

The section at Bellevue gives the following measurements : 

' 10 feet limestone ; a part of it in thin beds. 

Niagara 31 feet limestone, thicker beds, buff-colored ; ten feet of 
LIMESTONE. * the higher beds thicker than those below. 

^ 1 7 feet limestone in thin layers. 

Hudson-river ( 60 feet, or more, green shales : a slope to the river 
GROUP. ( bottom ( base not seen). 

Thinbcdded Upper Galena limestone, about ten feet above 
the lowest stage of water in the Mississippi*. 

In consequence' of the easterly direction of the river, the 
shales of the Hudson-river group continue above the water- 
level, and appear at their full development as low down as 
Sabula; where the clilf at Savannah, on the opposite side 

* Tlio actual contact of the shales with the limestone below was not observed; the 
base of the hill coming out at the gravelly plateau, and the limestone being visible only 
in the stream and bank of tbo river at the loebr part of the town. 
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of the river, gives a section of some eighty or ninety feet. 
At this place the calcareous bands have increased in thick- 
ness and frequency ; and the whole mass has much the same 
appearance as at Cincinnati, Ohio, and Madison, Indiana. 
Among the fossils occurring here are Orthis occidentalism 0. 
testudinaria, Strophomena alternata, S. JUitexta, and others 
which do not occur in the exposures of these shales farther 
to the north. In general character the section presents the 
same beds as at Bellevue. 

The shales of this group finally disappear .beneath the 
river before reaching Lyons, at which point the Niagara 
limestone comes to the level of the river. We shall probably 
be able hereafter to find some sections of this group farther 
to the northwest, which may prove its character and thick- 
ness. All the facts at present known regarding it show that 
it becomes gradually thinner in that direction; and we 
infer, from the exposures observed, that it does not exceed 
seventy-five feet in thickness (and is probably less than 
that) on the branches of the Little Makoqueta creek. On 
the Ohio river at Cincinnati it is more than five hundred 
feet’ in thiekness, while the Geological Keport of Missouri 
gives to this group one hundred and twenty feet. The 
great development which it attains in eastern localities, 
compared with these observations, shows that there is a con- 
stant diminution to the westward ; and we may expect to 
find its greatest tenuity or absolute disappearance from 
thinning out somewhere about the head waters of the 
western branches of Turkey river. 

In a country so largely occupied by lin^estones, the extent 
and limits of this shaly group are important points to be 
determined. Along its entire outcrop may be found springs 
of water, and fresher vegetation than upon the limestones ; 
while its decomposition produces beds of clay fit for brick- 
making. Its occurrence, where denuded of the superin- 
cumbent limestone, gives a gentle undulating sur^Mie to the 
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prairie country ; and where capped by the limestone, we 
observe usually a flat or gently rounded summit with abrupt 
walls corresponding with the greater or less thickness of the 
limestone, and below this the slope over the shales. These 
rocks form those remarkable mounds, such as Table mound 
near Dubuque, Sinsinawa mound, Blue mound, Scales mound. 
Pilot Knob, &c., which are so well known and are such strik- 
ing features in the scenery of the country bordering upon 
and within the limits of the lead region of the West. 


Fia. 4. — Section at Bellevue. 



Niagara limestone. 


Ilndson-river group. 


Galena limestone. 


MEDINA SANDSTONE, CLINTON GROUP, &c. 

In the States of New-York and Pennsylvania, and in the 
country to the southward of these, the Iludson-river group is 
succeeded by sandstones and shales, with limestones, includ- 
ing beds of iron ore, etc. This group of beds is scarcely 
recognized in the west, and a single locality in Wisconsin is 
the only authentic one yet known in that region. A thin 
band of green shale, Avith a band of ochreous clay, beneath 
the Niagara limestone near Lyons, indicates perhaps the 
existence of the Clinton group. 

The occurrence of small quantities of iron ore at the base 
of the Niagara limestone, and disseminated in various parts 
of that rock, may also indicate the existence of the condi- 
tions accompanying the Clinton group, even beyond the 
point where any considerable accumulation of its sediments 
occurs. 
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If existing within this State, the beds marking this group 
will pr jbal ly be confined to depressions in the strata beneath, 
which may have been partially or entirely filled by the finer 
transported materials. Although the iron ore of this age in 
Wisconsin is of great economical importance in the particu- 
lar localities where it occurs, it has no wide distribution ; 
and the same will probably be true of Iowa, should similar 
localities be found. 

NIAGARA LIMESTONE. 

The Niagara group, where fully developed, consists of 
shales and limestones sometimes intermingled, and some- 
times in separate and successive divisions. In the west the 
group is represented almost entirely by limestone. This is 
highly magnesian, often light ash-colored or nearly white 
on fresh fracture, weathering to a dingy gray or brownish- 
gray, and porous, or irregularly cellular from the removal of 
organic bodies. The fossils occur either as silicified casts, or 
as impressions left by the shell or other body, the original 
substance of which has been dissolved and carried away. In 
consequence of this condition, many of the finer fossils which 
the rock once contained are found only as imperfect casts or 
impressions. 

The rock contains a large proportion of light-colored chert 
or hornstone, which is sometimes in continuous irregular 
nodular layers, or in a line of nodules distributed through 
the rock in parallel layers, and coincident with the lines of 
bedding. In the decomposition of the rock, the chert is 
broken into small fragments by the action of frost, and the 
soil is often filled with this material. To such an extent 
does it sometimes occur, that the line of its outcrop is 
marked by a well-formed road made upon the broken chert, 

, which, from affording rapid drainage, and being at the same 
time very h^, renders it permanent and. dry, ' 



72 


OEOLOaiCAX. SITBVBT OF IOWA. 


The corals in this rock are usually silicified, and are thus 
well preserved. The Halysites catenulata ( Catenipora escha- 
roides) is a very abundant and characteristic fossil. It occurs 
everywhere along the exposures of this rock, and we have 
yet learned of only a single specimen having been found in 
any rock above or below this in the west*. 

The Niagara limestone approaches the river a few miles 
below Dubuque, and continues to be a more or less con- 
spicuous feature in the cliifs from above Bellevue, to within 
a few miles of the Upper Rapids ; or, more properly, as far 
as the mouth of the Wapsepinicon river, above the junction 
of which with the Mississippi it declines beneath the sur- 
face. From the point above Bellevue where it recedes from 
the river, its outcrop continues in a northwesterly direction ; 
and passing to the west of Turkey river, reaches the north 
lino of the State in Howard county. There are several out- 
liers of this rock forming the summits of mounds already 
noticed to the north of Dubuque, and within a short dis- 
tance of the Mississippi river. Table mound, and numerous 
other elevations about the waters of the Little Makoqueta, 
have their summits of this rock. The southwestery limit 
of this formation is nearly coincident with the valley of the 
Wapsepinicon for some distance above its mouth, and the 
valley of this river will probably be found to mark the line 
of junction between the Niagara limestones and the lime- 
stone of the Rapids at Leclaire. 

This rock has been denominated, in the Report of Dr. D. 
D. Owen, the “Coralline and Pentamerus beds of the upper 
magnesian limestone”. Certain layers are charged with corals 
of several species, which will be hereafter noticed, while 
other beds are filled with Pentamerus oblongus. This shell is. 

• A single spccinieu (a cast) of Hulytiitt catenulata f or a species closely correspond* 
ing to It, has been found in the Galena limestone. This fact corresponds with discoveries 
lately made In the Canada Geological Survey, where this coral is found associated with 
Lower Silurian fossils. * 
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known to mark, the formation through Wisconsin and Iowa, 
and is everywhere a reliable guide for the determination of 
this rock. 

LIMESTONE OF THE RAPIDS OP LECLAIRE. 

In descending the Mississipjji river, the Niagara limestone 
is succeeded by a gray or whitish gray limestone, sometimes 
yellowish gray on fresh fracture. The whole mass is semi- 
crystalline, very porous, and vesicular from the solution 
and removal of fossils*. It is sometimes so extremely and 
uniformly vesicular as to resemble the porous lavas or 
amygdaloids. The surface is harsh to the touch, and, on tVesh 
fracture, has the sharpness and harshness of a siliceous rock. 
It would nevertheless appear to bo a magnesian limestone, 
but is reputed' to make the best lime in that region of 
country. The brecciated beds are not restricted to any par- 
ticular position, but occur near the base of the section 
measured, in the middle, and near the upper part. Those 
portions are sometimes quite destitute of fossils, and usually 
they contain but few. 

This rock first appears above Leelaire, and dipping gently 
beneath the river, is lost sight of for some distance ; when 
it reappears on the north side of the town, dipping to the 
northeast; and soon rises to an elevation of thirty or forty 
feet or more. It ascends to the soutliward till near the 
small stream in the upper part of the village; and here 
forming an anticlinal axis, dips again to the southward, and, 
at the present steamboat landing, assumes a nearly horizon- 
tal position. 

* There is a small species of Spirigera scarcely larger tlian a cherry stonej which 
occurs ill myriads in this/ock; the .shell is usually entirely removed, leaving innumera- 
ble small cavities, in which is sometimes preserved the interior spiral apparatus of the 
ammal. Other portions of the rock contain a great abundance of a small ZfWoHna-Uko 
•hell, which is likewise ustiall/ removed, leaving small cavities. , 

[Iowa Sobvbt.] 10 
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Forming a broad low curve in the synclina]^' itag^kin rises 
to the southward, and forms a continuoua, low cliff for a 
quarter of a mile, constantly dipping to the north. With 
some slight interruptions it extends for a mile farther below, 
presenting in this distance two low anticlinal and t)vo syn- 
clinal axes, and finally disappears with a northerly dip. The 
lower part of the village of Leclaire lies in a synclinal axis ; 
and towards the north there is another synclinal 4ibout two 
miles distant, above the mouth of Quarry creek. 

This limestone in itself, and also iu its folded and uplifted 
condition, is of much interest. From our encampment below 
the town, this rock was carefully measured in its outcrop 
along tlic river bank, noting all changes in character, to the 
junction of this limestone with the rock above. As it ap- 
proaches or recedes from the anticlinal and synclinal, the 
dip varies from five to thirty degrees. The thickness obtained 
by this measurement was five hundred and forty feet; and 
between our encampment and the next anticlinal there were 
not less than one hundred feet*, and probably much more. 

In consequence • of its disturbed condition, and the en- 
during character of the beds which have greatly resisted 
denudation, we have the broad, shallow, rocky bed of the 
Mississippi at this point, with the rapidly running water, 
and the consequent interruption of navigation. This place 
is known as the Upper llapids of the Mississippi, in 
contradistinction to the Rapids of Keokuk, known as the 
Low'cr llapids ; the latter being over cherty beds of the 
Keokuk limostoiic of the Carboniferous period. 

So ftir as we are able to ascertain, this important limestone 
formation has not heretofore been recognized in western 
geology, or, if recognized, has been confounded with the 
Niagara limestone. From this, however, it is quite distinct, 
both in its lithological character and in its fossil remains. 

• Circiimstiinci's boyoiul our control prevented the coiipfiil moasurernent of this part 
of the section. ^ • 
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The all In the form of casts, and among- th6m 

is a small 8pifij[0, a Sjnrigera, a Pentamerus undisthiguisha- 
ble from P. occidentalis, several gasteropods, and some cham- 
bered shells. lit this reconnoissance no very complete col- 
lections were made, but as far as they enable us to form an 
opinion, the fossils of the limestones of the Leclaire rapids 
are very similar to those of the limestone of Galt in Upper 
Canada; although further examination is necessary for this 
determination. The similarity of position is worthy of notice. 
The limestone of Galt has been placed in parallelism with 
the base of the Onondaga-salt group, from a comparison of 
fossils there found, with some from the lower part of the 
same, group in New-York. At the locality of which we are 
now speaking, the synclinal axis within the town brings in 
beds of yellowish magnesian limestone, which arc the con- 
tinuation of the upper part of the Onondaga-salt group. Two 
miles farther up the river, in the valley of a small stream, 
there is a still more extensive exposure of beds of the same 
age ; which will be shown in the section under that head. 
The relations of this limestone to the Niagara limestone on 
the one hand, and to the Onondaga-salt group on the other, 
corresponds precisely with the limestone of Galt. 

Should the indentity of the limestone of these two dis- 
tant localities be proved, it will afford sufficient ground for 
separating these beds from the Onondaga-salt group, and for 
establishing a distinct group. It seems quite probable that 
the limestones of this period have their eastern extremity 
in Central New-York, where, from their small development, 
as well as from similarity of lithological character, there 
seemed no sufficient ground for separating them from the 
non-fossiliferous beds of the Onondaga-salt group. Since, 
however, in Canada these beds attain considerable impor- 
tance, and ( admitting the conclusions above given) acquire 
a still greater, thicl^ess and more distinctive character on 
the Mississippi river, it seems necessary to elevate them to 
the same rank as the other groups of the series. 
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ONONDAGA-SALT GROUP. 

The term Onondaga-salt group was adopted by the geolo- 
gists of New-York as the designation for a set of beds con- 
sisting of shale, marl, argillaceous and magnesian limestones, 
etc., constituting altogether a group well marked by its litho- 
logical characters. In the Reports of the third and fourth 
geological districts, this group was shown to be the source 
of the principal brine springs of the State, and particularly 
those of Onondaga county. The same group was shown to 
embrace the gypsum beds sO extensively wrought in the 
central parfof New-York, and to be the source of the re- 
markable acid springs in the western counties. This group 
of strata was traced through the length of the State ; being 
very thin at its eastern extremity, having its greatest thick- 
ness and importance in the centre of the State, and gradu- 
ally diminishing to the westward. The same group is also 
well marked in Canada West, by the presence of gypsum 
beds and tCcid springs ; and the same series of strata, though 
much thinner, is recognized in Ohio both by lithological 
aspect and by the presence of gypsum. 

In descending the Mississippi, as already described, the 
limestones of Leclaire on their first appearance dip gently 
to the southward, and pass below the river in a «hallow 
synclinal axis, rising again at the northern side of the town. 
As these bods disappear beneath the river, they are suc- 
ceeded by thill and evenly bedded drab-colored limestones 
with shaly partings; the thin beds sometimes shaly through- 
out, and the more compact ones striped by narrow lines of 
lighter and darker colors. The lines of lamination are dis- 
tinctly seen in sonic of tjie beds; while others are marked 
by irregular cavities lined with small crystals. The aspect 
of the beds is in all respects precisely like the limestones 
of the upper part of the Onondaga-salt group. Its character, 
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taken in connexion with its position above the Niagara lime- 
stone, leaves no doubt in regard to the identity. 

These rocks first appear on the river about two miles above 
Leclaire, where beds of the character described alternate 
with thin beds containing casts of fossils, as Atrypa, etc. One 
mile above Leclaire, near the mouth of a small stream, the 
rocks are exposed in the bank of the river, where they have 
been quarried. 

The following beds were measured at this place : 


Slaty or thinly laminated bods of limestono . . . , 1 foot. 

Drab limestone with corals . . . . • . . . 4-12 inchos. 

Thinly laminated and slaty limestones 2 foot. 

Drab limestone in layers 2, 4 and G inches thick . • 2 feet. 

Porous or vcsiculur limestone, the lower bod 12 to 14 
inches thick ; the upper layers from 2 to 4 inches 
thick 3 feet. 

Beds like ordinary hydraulic limestone, the lines of lami- 


nation iron-stained 1 foot 8 inches 

to water level. 


All the above have the aspect of the upper part or water- 
lime beds of the Onondaga-salt group. 

In going up the valley of Quarry creek a short distance 
below the preceding section, a farther exposure of the 
beds of this group can be seen. The following section com- 
mences at a level a few feet higher than the top of the 
last section ; and, with an interval or hiatus of a few feet, 
is continuous. Every part of this section has been carefully 
measured, not only on account of .its economical importance, 
but for its extreme interest in a geological point of view, as 
representing an important group of strata, which in its full 
development in New-York has a thickness of more than one 
thousand feet. • • 
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Section olong the Banks of Quarry cireek^ three fourths of a mile above 

Leclaire, 

Thinly laminated beds splitting into, slaty layers ; tho 
upper 3 feet a little thicker bedded . . • • • 

Layers of half an inch to two inches thick .... 

Beds similar to those below ; tho higher beds thinning 
to 8 or 4 inches • . . . . 

Yellowish buff-colored limestone, in beds from 4 to 8 
and 10 inches, and 2 feet iu*thickness . • - 

A few feet where no rock is seen. 

Drab argillaocous limestone, in layers of 2 to G inches 
thick . 

Thinly laminated and slaty argillaceous limestone . . 

A few feet where no rooks arc seen. 

Thinly laminated beds 

Coralline bods 

Thinly laminated or slaty layers 

Concretionary layers with deep and large arched cavities, 

Drab'^limestone in 3-inch layers • • . • . . . 

Thin regular-bedded drab limestone 

A space of about ten feet estimated from 'the base of 

this section to tho top of the preceding one. 

The arched cavities which are seen near the base of the 
section are so precisely like those containing gypsum in 
New-York, that there is little doubt the same mineral 
existed here. Tho cavities are from one to 4ihree feet in 
diameter, having the beds below continuous, and those above 
arching over the cavity and sometimes broken. This condi- 
tion could only occur from the presence of some solid body 
over which the strata would be beift. The operation has, in 
all respects, been the same as that so well known in these 
beds where gypsum occurs in the State of New-York and in 
Canada West. 


8 feet. 

2^ feet. 

feet. 

85 feet. . 

10 feet. 

8 -- 10 ft. 

4 feet. 

8 inches. 
3^ feet. 

4 feet. 

6 feet. 

3 feet. 
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Several of the etrata in this section have the character 
of hydraulic limestone, and can scarcely be distinguished 
from beds in the same connexion in New-York. I am dis- 
posed to believe, however, that these beds will, for the most 
part, prove too argillaceous to be successfully used for hy- 
draulic cement. 

After passing the first anticlinal axis of the limestone on 
the south, within the town, the strata gradually descend in 
that direction ; and we have an exposure of the lower strata 
of this group, resting in the synclinal axis of the nearly 
horizontal beds of the Leclaire limestone below. 

A section of this quarry in detail gives the following beds : 

' Bough beds with oatitios 

Thin beds becoming vesicular above 

Yellowish or bright-buff limestone ....... 

Arenaceous limestone 

Buff-colored limestone with geodes lined with spar . . 

Regularly and even-bedded limestone throughout, each 
bed having the thickness here given . . . . ' 

w 

Buff-colored limestone, with elevations .upon the surface 
of different character arching over masses of clay . 

Drab-eolorcd limestone extending to level of river, where 
there occurs a thin stratum filled with Spirifer . . 

Thin slaty layers, extending along the river below, being 
apparently beds of passage from the limestone pre- 
viously described to the Onondaga-salt group . . 

Hard, rough, thin-bedded limestones with cavities : the 
upper part of the limestone of Leolaire rapids. 

This section, to the base of the sixteen-inch layer, consti- 
tutes the quarry from whi(df stones were taken, in part, for 
the bridge piers at Davenport. The six feet to level of the 
river,, marked by the stratum containing Spirifer} eUi.t is not 


5 feet. 

2 - 3 J ft. 

6 inches. 
8 inches. 

16 inches. 

14 inches. 

7 inches. 
32 inches. 
14 inches. 
11 inohes. 

10 inches. 

6 feet. 

It5 feet. 
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0# distinctly exposed, but, where seen, it is in thin beds. All 
beneath the fifteen feet of thin slaty layers ( below the wate^ 
level.) appertains to the limestones of the Leclaire rapids. 
The relations of the two groups are very intimate ; the sharp 
grained, harsh rock below, graduating into the regular and 
thin-bedded argillaceous limestones which are succeeded by 
thicker beds. * 

In this quarry the surfaces of the different layers, ore 
very uneven ; and there is every evidence that considerable 
time often elapsed between the final deposition of one bed 
and the beginning of another. In these instances, the ine- 
qualities of the surface of the lower beds are filled by con- 
glomeratic aggregations, in which shaly^ matter, limestone, 
fragments of organic remains, and siliceous materials, cure 
often mingled. 

Throughout the lower part of this group, fossils are nu- 
merous, though in such a condition that their characters 
cannot well be determined. Great numbers of corals of the 
Cyathophyllidm occur upon the surfaces of some of the beds. 

From,,the comparative tenuity of this group, it is not pro- 
bable that any of its products, such as gypsum and brine 
springs, will be found in valuable quantity. The fact that the 
upper beds of this group furnish nearly all the hydraulic 
cement of New-York should, induce an e xa mination and 
trial of the different beds at various points along its expo- 
sure. The more compact and less arenaceous of these layers 
are those most likely to furnish hydraulic cement. 
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LIMESTONES OE THE UPPER HELDERBERG MOtJNTAlNS. 

• • 

In the Western part of the State of New*Tork, in Canadia 
West and in Ohio, the strata succeeding the Onondaga-salt 
group consist of gray and blue limestones, containing much 
cheft or homstone, and formerly known as the Corniferous 
limestone. In the New-York Geological Reports, the name 
Onondaga limestone was applied to the lower gray .portion, 
while the term Coruiferous limestone was retained for the 
upper dark-colored beds. These two members are often well 
marked and distinctly separate over wide areas, while again 
they alternate one .with the other, and become so incorpo- 
rated as to present a series of beds indivisible by any well- 
marked characters ; and for this reason, as well as for others, 
the distinctive names have been dropped, and the term 
Upper limestones of the Helderberg mountains has been 
adopted. 

Extending from the Hudson to the Niagara river, these 
limestones form a continuous terrace, broken only by ravines, 
the channels of streams and the outlets of the north and 
south lakes. The same beds form the rapids in the Niagara 
river at Blackrock ; and stretching thence through Canada 
West, they reappear in Michigan, and extending by Monroe 
to the falls of the Maumee, and southwesterly through In- 
diana, appear in great force at the falls of the Ohio. 

In many parts of New-York the higher beds are ex- 
treipely dark, and the name of the town of Blackrock^ in 
New-York, indicates the color of the limestone at that place. 
Farther west, it gradually bboomes lighter ; and in many 
localities in Ohio, a whitish gray is the prevailing color of 
these limestones. « 

The limestones succeeding the buff-colored beds of the 
(^ondaga-salt group are not exposed along the Mississippi 
river for some distance below Leclaire. No aotu^ junction 
[Iowa Ssbvbt.] 11 
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of tibe two fbmations was seOn, though their relative posi’ 
tioQ, witii the knowledge we have of the san^ formiirti'eait 
elsewhere, serves to guide the determination. The irregu- 
larities in the strata below Leclaire present several anti- 
elinal and synclinal axes ; and there may be one or more 
faults between this place and Davenport. The strata h%ve 
been deeply denuded ; and the Coal formation, as wilt be 
shown, rests upon the irregular surfaces of the different 
limestones. 

A broad bottom land prevents the appearance of the lime- 
stones of the age of the Helderberg upon the river baq^ } 
but on the road to Davenport, these limestones occur at the 
level of this bottom land, and rising a few feCt higher. On 
Duck creek the same limestone appears in great force, and 
sections thirty or forty feet high are exposed. This lime- 
stone, together with the shaly limestone of the Hamilton 
group, continues to Davenport ; whence the latter extends 
for many miles below along the river. 

At Davenport, and for two or three miles above, the Upper 
Helderberg limestone is exposed along the bank of the river, 
and in the hills at considerable elevation above the water 
level. The rock is a gray or ash^colored mass, fine-grained 
and compact; some of the beds subcrystalline, with frag- 
ments of organic remains. The bedding is regular, but the 
beds are often crossed diagonally and irregularly by seams 
which cause it to split into uneven slabs. The thicker and 
more compact beds are extensively used for foundation and 
vrall stones. 

The lowest beds seen, are often concretionary, and som^ 
times iron-stained and brecciated. These beds are separated 
by shaly partings, and there is often much chale or clay in 
the interstices. Large spheroidal masses of greenish clay 
often interrupt the continuity of the beds, a.nd ymAtimep 
these masses are connected with fissures that rea^ t he 
surfooe. 
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T^e following section on the river bank, one mile above 
Davenport, shows the mode of oocurrenoe of this limest<me : 


Thinljr laminated limestone . 2-3 feet* 

Irr^larly-bedded limestone, with shaly partings, vary- 
ing from 2-4 feet. 

Concretionary and irregularly laminated shaly beds, with 

a harder argillaceous concretfonary bed below . . 6-8 feetJ 


Another section, fifty yards higher up the river, gives a 
greater thickness of strata. 

Limestone, gray and ash-colored, three or four feet of 
the higher beds in regular layers : the middle and 


part of higher beds remarkably brecciated ; the 
. lower beds rough and concretionary 20 feet. 

Obscured by crossing of road 6 feet. 

Thin slaty layers, splitting into laminm from half an 

inch to two inches in thickness 10 feet. 

Irregularly-bedded limestone with green shaly partings, 8 feet. 

Shaly and concretionary bed, thinning out ..... 8 feet. 

Argillaceous stratum, gradually increasing in thickness, 0 feet. 


These limestones present great irregularities in their 
bedding : the shaly partings, which are often not more than 
half an inch thick, expand td six inches or more, and agftin 
thin out; while a concretionary structure is visible in much 
of the rock. The limestone is remarkably brittle throughout, 
and, for the most part, breaks into irregular fragments. 

In several exposures of. this limestone along the rivet, 
the omiftinuity of the strata is interrupted by masses of 
0la;^» which are sometimes spheroidal or irregular in shape, 
and not. uifrequently communicating by a narrow fissure 
with a similar expansion of clay in a lower or higher bed of 
limestOfie* 
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Tho following section exhibits one of the irregular mfiBses 
of clay, seen in a section on the river above Davenport : 


Fio. 6.-r- Section near Davenport. 



a, a. Regularly stratified limestone. 

ft, ft.^ Compact mcnish gray clay filling a cavity in the limestone, and comlmuDi- 
cating through the narrow fissure, with the beds below, where it again 
becomes expanded into a largo mass similar to that above*. 

Several other exhibitions of this character occur in the 
neighborhood of Davenport, some of them penetrating not 
only these limestones, but also the strata of the Hamilton 
group above. 

The limestone of this age, along the Mississippi, presents 
no characters to admit of subdmsion into two members. 
The large amount of shaly matter, either mingling with the 
material of the rock, or occurring as shaly seams between 
the beds, would appear to have rendered the condition of 
Uio ancient ocean, in a great degree, unfit for the develops 
ment of animal life. In nearly all the exposures observed, it 
contains few fossils. . ' 

* For fiir^er illustrations of this characteri see under head of Cod measures. 
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HAMILTON GROUP. 

The strata succeeding the limestones just described ha;ire 
been designated in the Geological Reports of New-Tojk as 
the ffamilton group. In the more, easterly exhibition of these 
strata, they consist first of a black slate, known as the Mar- 
cellus shale ; and above this, of more or less argillaceous and 
calca|?eous shales and argillaceous sandstones, acquiring al- 
together a thickness of one thousand or twelve himdred 
feet. In Eastern and Central New-York this group has a great 
development in its different members. Farther west, the 
coarser materials of the sediments become gradually less and 
less important; and finally in Western New-York the group 
consists of calcare.ous shales with bands of limestone, and, 
rarely, a thin bed which is partially arenaceous. 

‘Over a great part of the area known to be occupied by 
this group, it is succeeded by a black slaty shale, known as 
the Genesee slate, and which may be regarded as a part of 
the same series of beds. The underlying black slate is known 
throughout Ohio, Indiana, and to some extent in Illinois ; but 
.1 have not been able to detect its presence on the Mississippi 
river. 

In following f^is group westward, we find that its calca- 
reous character becomes more decided, with a gradual dimi- 
nution of the shaly matter and a constant attenuation of 
the whole group ; and in Iowa it consists more properly of 
argillaceous limestones, or highly calcareous shales alter- 
nating with bands of limestone. 

:^uB fer no well-marked line of division has been drawn 
between the limestones below and the Hamilton group, 
though further examination may determine the line of de- 
marcation at some points. The localities on the Mississippi 
river are all far separated from the area over which the 
coarser sediments were.deposited ; imd the conditions of the 
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oceftn bed Buffered little change from the close of the Ohon- 
doga-salt period to the termination of the Hamilton group. 

On the Illinois side of the river opposite to Davenport, 
thp shales and shalj sandstones of the Hamilton group rest 
apparently directly upon the limestones above deseribedj. 
without the intervention of the black shale which marks 
this horizon everywhere to the eastward. 

The lower beds of the Hamilton group are highly calOa^ 
reous, and some of the bands of limestone are sufficiently 
compact and durable to furnish building materials. These 
portions consist of irregular alternations of limestoiue band# 
with bands of Calcareous shale, the latter charged witit 
great numbers of Brachiopoda and other fossils. The shaly 
portions crumble rapidly on esEposure, and fomt a gray or 
ash^colored clay. 

Both the limestone, below and the limestone and shales 
of the Hamilton group above, are marked by the presence 
of the greenish gray clay, filling ancient fissures and former 
cavernous openings in the rock which not unfrequently show 
direct communication with" the surface. 

In going south from Davenport, the limestone soon dips 
beneath the river, and is last seen at a quarry just below 
the city. At Bockingham, the shales and limestones of the 
Hamilton group are seen at two or three exposures. 

' In the next ravine south, the same shales and limestones 
are visible ; and from this point the outcrop is traced in the 
face of a hill for a quarter of a mile, and, descending into a 
deep ravine, the shale and shaly limestone of the TTRirilltftn 
group is seen to be succeeded by the Enerinal limestone of 
the same group, giving a section of fifty or sixty feet, as 
below : 


Enorinsl limestone ' . . . . 16 - 15 ft. 

Shales end slialy .limestones of tbe Hamilton grovm, emi* 
taining Spififtr ligat, Sttophcdonia Of- 


thii, «to. 


50 IM.' 


i 
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r Thd swr&jces of the lower division weatiier to an ashen 
color, ind crumble somewhat rapidly on exposure to the air. 

In another ravine about one mile north of New-Butfolo, 
we find the same series of beds, with the Bncrinal liine- 
etcaie at the upper part having a thickness of fifteen oe 
twenty feet. The higher beds are sometimes iron-stained, 
from the decomposition of iron pyrites. 

4^t NewxBufialo, in the bank of the river, and in the ra- 
vines west of the town, the shales and shaly limestones of 
the Hamilton group are better developed than observed at 
OPy other point along the Mississippi. The peculiar fossils 
of the group are very numerous, though mostly jin separate 
valves, or broken specimens, indicating that they were 
drifted before being imbedded. In some of the beds, how- 
ever, the specimens are more perfect ; and the nature of 
the calcareous shales would indicate, a favorable condition 
for the development of organic existences. Among the fos- 
sils from this locality are two species of Fenestella, Retepora 
and Stictopora, a species of Pmtremites, numerous fragments 
of crinoids and crinoidal columns, Favosites gotUandica, 
Qpstophpllum, Cj/athophyllum, Qrtkis iowensis, Strophodonta 
dmissa, Atrypa reticularis, and 4. aspera. 

The rocks of this group appear at intervals along the 
river, and in the ravines for some distance below New«- 
Buffalo. About two miles above Fine creek, the Hamilton 
giTOup is succeeded by the shales and soft sandstones of the 
Chemung group. The junction, though somewhat obscure, 
presents the following beds : ' . 

1. YeHowiidi sandstcineB. 

?. Sandy beds witiii Spirifer. 

8. Qnra shale, thlokness not asoertaiqed. . 

4. Shaly limestones of Handlton gronp. 

Cto Fine eveek^ nearly a mile above its nKsith, the hi|^er 
beds of . the' Hamil ton ^up are of brownigh silietous lime- 
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ciiono^ allowing a passage to the sandstone of the group 
above, without any visible shaly beds. The strata at this 
place have a decided dip to the southwest. 

At Fairport, thre.e miles below Pine creek, and at points 
between these places, the Hamilton group is esposed along 
the river. The higher beds are. intermingled with yelloW- 
sandstone and greenish shaly matter, indicating the beds 
of passage to the next group. The strata of this group con- 
tinue in view along the river for some distance below Fair- 
port, when they dip beneath the river, but reappear about 
two miles above Muscatine, where the upper limestone of 
the Hamilton group is exposed for some distance along the 
river bank, and is quarried for burning into lime. 

The presence of the limestone at this place is marked by 
an abundance of Stromatopora, which often forms masses of 
several feet in extent. This is the more interesting, since 
the waters of the period were very turbid, and an influx of 
mud has often checked the growth of the coral at one point, 
or over some of the numerous prominences which the sur- 
face presents ; while at other points, it has gone on increas- 
ing, and finally has again extended over and covered the 
portion destroyed by the influx of mud. 

This group is likewise developed in the neighborhood of 
Iowa city, and for some distance to the south we find the 
same strata. * 


CHEMUNG GROUP. 

The gray and yellow sandstones, with shaly admixtures 
and shaly partings, which exist at numerous points on the 
Mississippi riter below Davenport, at Burlington, and agtiTi 
below the Lower rapids in the States of Illinois and Mis- 
spni'i, are referable to tilie age of the Chemung group of 
New-York. 
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In, gome localities there is a considerable thickness of 
green shale at the base of these sandstones, which may 
represent the Portage group of New-Tork ; but this rook is 
not constantly present. 

On descending the Mississippi river, the sandstones of 
^s group were first observed above the mouth of Pine 
creek. Some of the beds are partially . calcareous ; but the 
prevailing character is that of a yellowish friable sandstone, 
argillaceous in character, and sometimes becoming shaly. 
Fossils are often abundant in some -of the beds, ^hile other 
beds are almost entirely destitute of them. 

At the mouth of Pine creek, and a short distance above 
on that stream, a section of fifteen or twenty feet may be 
obtained. Along the river for two miles above this, only 
from two to four feet in thickness were visible at the stage 
of water then prevailing. 

The best section of these beds was seen at Burlington, 
where the Burlington limestone succeeds the sandstones of 
the Chemung group, in the lower part of the town. The 
green shale of this section, which measures thirty feet to 
the river level, appears to be the same which is but a few 
feet thick at Pine creek, and in another locality has no visi* 
ble existence. 


Section of Rocks at Burlington, Iowa. 


Garbonifsbovb 


( Burlington limestone ; an encrinal lime* 
stone, brown or greyish brown in color : 
higher heds white and subcrystallino . 72 feet. 

Cherty beds near the base of limestone, 
varying firom 6 to 10 feet in thickness, 
and increasing to the southward . . . 4 to 10 ft. 

Beds of passage, consisting of oaloareons 

and argillaceous layers* 20 inches. 


h* another anarry tiiere were no visible beds of passage, the oolhic beds coming 
directly below the well-marked Burlington limestone. ■ , ' 

{Iowa Survst.] 12 . 
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3. 


Chemung 

GROUP. 


2 . 


1 . 


' Oolitic bed ( often absent); its greatest ; 

thickness . 4 feet. 

Argillaceous sandstone with fossils as be- 
low, of Chemung species 6 feet. - 

Limestone, irregularly-bedded, concretion- 
ary and rarely brecciatod, with shaly 
intorlaminations ; compact, brittle, ash- 
colored, apparently silicious. Higher bods 
more regular and arenaceous : near the 


base, a thin band of limestone charged 

with Chornies . . * 10 feet. 

Fine-grained, siliceous and argillaceous 
sandstone, with bands of shale, highly 
fossilifcrous : lower half much softer and 
more argillaceous than the upper part 
^ often shaly) 25 feet. 

Soft green shale like that of Portage group, 

to level of river 32 feet. 


The green shale at the base of the section holds the place 
of the green shales and sandstones of the Portage group in 
New-York. At Burlington, there is a much greater thickness 
than at any other point examined on the Mississippi river. 
So far as observed, it is destitute of fossils, decomposes ra- 
pidly on exposure, and produces an unctuous clay. The beds 
No. 2 jind 4 are charged with fossils, some of which are 
Chemung species, leaving no doubt of their true position in 
the scries ; while at the same time we have the collateral 
evidence of superposition in the sections upon the river 
above Muscatine. The concretionary beds No. 3 of Section 
are destitute of fbssils, except a thin regular layer at the 
base, which abounds in Chonetes. 

The Oolite bed, No. 6, contains fossils which ally it more 
intimately with the Chemung group than with the Carbo- 
niferous limestone above ; and it is sometimes separated by 
a few inches of beds of passage which contain no fossils, 
and at other times there are no beds of.passt^. The prin- 
cipal fossils of the oolitic bed are the large Gyroceras bur- 
lingtonensis, figured and described by Dr. Owex, a species of 
Euomphalus, an Avicula :in<l species of OHhis ; but they 
are iisually not in a cond^ition to* give good spebimens fi;^ 
study. 



0K01<0«Y OF IOWA. 


91 


In this section, therefore, vrhich is the most complete that 
I have examined, the passage from the Chemung (Devonian) 
to the Burlington limestone ( Carboniferous) is so gradual, 
both in physical aspect and in the generic and specific. cha- 
racters of the fossils, that it forms no greater change than 
is observed between any of the subordinate groups ; and is 
far less strongly marked than the change from Lower to 
Upper Silurian, and not more strongly than between the 
Hamilton and Chemung groups. The Chemung group, toge- 
ther with the Portage group, In their more easterly extension 
in the State of New-York, have a thickness of at least two 
thousand feet, and in some places probably twenty-five hun- 
dred feet. In tracing these strata to the westward, there is 
a very perceptible attenuation ; and on their northwestern 
exposures in the Mississippi valley, no section gives a thick- 
ness of one hundred feet, and rarely one gives more than half 
that amount. 

In Missouri, according to Professor Swallow, the strata 
appertaining to the Chemung group have a thickness of two 
hundred feet or more ; but these strata will probably be found 
to include a portion of the Hamilton group, leaving the Che- 
mung and Portage rocks to be represented by not more than 
one hundred feet in the Mississippi valley. 

These conditions are also in accordance with what has 
already been shown in reference to the Hudson-river group j 
and thus those formations, which have furnished the immense 
deposits of sediment composing the Green and White moun- 
tains and the Appalachian chain, have a maximum thickness 
in the Mississippi valley scarcely exceeding three hundred 
and fifty feet, and in many, places hardly reaching two hun- 
dred feet.' 

These differences in the physical condition of the ancient 
ocean bed have given origin to differences in the organic 
remains, which will be more fully treated of hereafter in 
ftie Report upon the Paleontology of the State. • 
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CARBONIFEROUS LIMESTONES. 

BURLINGTON LIMESTONE. 

Enobinital limestone or Db. D. D. Owen and Pbof. Swallow. 

In the order of succession among the strata, the lime- 
stone of Burlington succoeds the sandstones and beds of 
limestone of the Chemung group already described. The 
most northerly point at which this rock was observed along 
the Iowa river, is about nine mil4s south of Iowa city, jt 
has subsequently been traced much farther to the northward. 
In the Mississippi river section this limestone does not ap- 
pear till after passing the mouth of the Lower Iowa river, 
and only acquires its greatest development in the neighbor- 
hood of Burlington and along the river above and below 
that city. Its thickness is not much less than one hundred 
feet along the river; and having here Buffered denudation, 
it is probably much thicker in the interior of the State*. 

This limestone continues to form the river bluff for about 

A', 

five miles below Burlington to the mouth of Skunk river, 
when it terminates abruptly, and no rocks are again visible 
on the Iowa side of the Mississippi for several miles, or till 
we reach Montrose, while the Burlington limestone does not 
again appear above the river level within the State of Iowa. 
Dipping to the southwest, it passOs beneath the river before 
reaching Keokuk ; and making a broad and gentle synclinal, 
rises again above the river level, and is seen in the cliffs at 
Quincy in Illinois and Hannibal in Missouri, where it ap- 
pears as at Burlington, resting on the Chemung groupf . 

* In tho Geological Report of Missouri this limestone, under the name of Encrinital 
limestone, is given as live hundred feet in thickness. The sucoessive members of the 
group of limestones, designated as Lower Carboniferous limestones, all diminish towards 
the north, while they increase in thickness towards the south for a certain extent, and 
then diminish again, so that in Alabama the Burlington limestone has nearly disap- 
peared, while some of the higher members which are extremely thin or absent altogether 
in*Iowa become much augmented in thickness. « 
t Tho argillo-calcareous group of Erans’ Falls, Owen’s section. 
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In the Report of Dr. D. D. Owbn, the Encrinital group 
of Burlington”, Iowa, and the “Encrinital group of Han- 
nibal”, Missouri, are given in the section as distinct groups; 
but a careful examination of the two localities shows no 
reason for considering the limestones as distinct : on the 
contrary, they are clearly identical. 

The Burlington limestone* is subcrystalline in texture, 
gray or brown and in some parts nearly white in color, often 
•quite friable, and largely constituted of the remains of cri- 
nQidese. It is throughout an encrinital limestone ; the se- 
phrated joints of the columns are often packed together, 
with scarcely enough of finer material to cause the mass to 
cohere. Upon the weathered surfaces of these beds, and in 
the decomposing material of the mass, there occur large 
nmnbers of more or less perfect individuals of several genera 
and many species of this family of fossils. Even the more 
compact portions of the rock, when weathered, show that the 
mass is largely constituted of these remains. 

Near the base is e, bed of white or light-colored chert, 
with cavities containing much oxide of iron, and the rock 
is often highly colored from this source. The color, how- 
ever, is mostly external, derived from decomposition in the 
fissures and cavities. The' limestone becomes gradually more 
compact in the higher beds, and the crinoidal remains are 
there less abundant and characteristic. Some of the upper 
beds are nearly white, and contain large numbers of Spi- 
rifer, Productus, etc. ‘ 

From its outcrop on the Mississippi, this limestone trends 
to the northwest, and is known to occur about nine miles 
south of Iowa city, and has been traced thence through the 
westerly part of Iowa, Talma and Grundy counties. 

* The name Encrinital limestone” alone can scarcely be sustained as designating 
any particular group of strata, since this character is a common one among limestones 
of diflbrent ages. The name Burlington limestone is proposed Arom the city of Burling- 
ton in Iowa, where this rock is better developed than elsewhere in the State, and is 
one of the best known localities of the rock In the West. ' 
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KEOKUK LIMESTONE. 

• AHCHIMEDES limestone of OWEN. 

This limestone and its associated cberty beds succeed the 
Burlington limestone. On the Iowa side of the Mississippi 
river, the rock is not visible in the river section Wore 
reaching Montrose. From Montrose it is continuous along 
the river as far as Keokuk, and disappears near the mouth 
of the Des Moines river. Oh the Illinois side of the Missis- 
sippi river it appears at Dallas, at Appanoose, and opji!bil||||l^ 
Fort Madison, and thence to Nauvoo and Warsaw. 

This rock, in its full development, consists of a gray or 
bluish-gray compact encrinal limestone, in beds separated 
by shaly partings; while bands of shale or marl of con- 
siderable thickness sometimes occur. Some of the beds are 
thinly laminated, and readily separate in quarrying. 

At the base of this limestone series lies a succession of 
cherty beds, which consist of thin alternating layers of 
chert uid of encrinal limestone, and sometimes an intimate 
intermixture of both. 

These beds, from their indestructible character, have re- 
sisted denudation, and now form the river bed above Keo- 
kuk, producing the rapids so well known in the navigation 
of the Mississippi river. At this point they have a thickness 
of sixty to seventy feet, but, farther to the south, become 
greatly augmented, and produce the series of beds known in 
Tennessee as the “Siliceous group”. 

The thickness of the limestone visible in the river section 
at Keokuk, above the cherty beds, may be estimated at forty 
to fifty feet. 

This rock gradually thins to the noi*thw;ard, and towards 
its margin presents alternations of argillaceous and are- 
naceous beds with the encrinal limestone, the latter being 
quite subordinate. The same character is semi ^ome ex-. 
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tent at Appimoose in Illinoig; but it is more extreme in the 
neighborhood of Mount .Pleasant^ Iowa, where some of its 
exposures present only argillaceous and arenaceous beds. On 
the Asylum farm at this place, the following beds were seen 
in the quarry near a small stream : 

Alliaceous limestone, in some thin irregular beds : 

• sur&oe of quarry. 

Argillaceous limestone, somewhat harder than that below, 2 feet. 

Argillaceous and calcareous bed, with nodules of chert, 

’'^1^ Magnesian bed feet. 

Arenaceous limestone, slaty at top. 

' The crinoidal beds are not represented here, though the 
beds exposed in this quarry are elsewhere seen in connexion 
with the compact encrinal limestone which lies at a lower 
level, and sometimes alternates witji argillaceous and mag- 
nesian beds. Other quarries in the same neighborhood ex- 
hibit numerous beds of argillaceous and magnesian limestone : 
these are finally succeeded by a light-colored limestone, 
which is sometimes in heavy beds and often brecciated 
throughout. 

At Sipes quarry, two miles north of Mount Pleasant, the 


following beds are seen : 

Greenish clay 1-2 feet. 

Band of limestone 0-1 foot. 

Green shaly clay . . ■ 1 foot. 

Encrinal limestone in two unequal layers 8 feet. 

Enorinal limestone . . 7 inches. 

Shale or clay, thickness unknown. 

The dip of strata is to the southwest. 


A section of the same outcrop at McMahons quarry gave 
the following 'beds : , ' 
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Olay or shale, weathering to ash-oolored 8-6 fi»t._ 

Enerinal limestone, bluish, weathering to ash*oolored, in 

beds from 6 to 18 inches, about ...... 6 feet to 


base of working. 

The compact crinoidal layers furnish excellent building 
materials, and, -where free from shaly seams and iron pyrites, 
be relied upon as a durable stone. The argillaceous and 
arenaceous beds sometimes associated with this rock are not 
good in this respect. 

This limestone formation, in its lower cherty beds form- 
ing the rapids of Keokuk, and in its higher beds of encrin^"^ 
limestone and shale forming the rock upon which the town 
of Keokuk is situated, may be designated the Keokuk lime- 
stone. 

A farther experience of this stone in some of the quarries 
has proved that the blocks will split along the line of la- 
mination, though there be no visible shaly matter present, 
simply from want of cohesion among the particles. This 
character has been more particularly observed towards the 
northern outcrops of the rock. At Keokuk and vicinity the 
limestone is heSivy bedded, and much more compact than in 
some of the more northerly exposures, and forms a beautiful 
and durable building stone. 

“ The Geode bed.'* The limestone of Keokuk is succeeded 
by a bed of forty feet of calcareous shale or marl, contain- 
ing numerous geodes of quartz, and chalcedony ; the cavities 
likewise often filled with calcareous spar, zinc blende, etc. 
This mass is well known as the geode bed, or geodiferous 
bed in the limestone series of the Mississippi valley, and 
forms in Southern Iowa a well-marked upper limit for the 
Keokuk limestone. 
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WARSAW, OB SECOND ARCHIMEDES LIMESTONE. 

Succeeding the “ Geode bed ” we find a mass of magnesian 
limestone ; and to this succeed beds of shalj limestone, with 
partings of shale or marl rapidly decomposing on exposure. 
The limestone is sometimes arenaceous, and usually sepa* 
rates m thin laminse. In its fossils it is conspicuously marked 
by the presence of the spiral axis of a large species of Ar- 
chimedes, or Fenestella, and by a great abundance of reticu- 
lated Bryozoa. To the shaly limestone succeed some beds of 
yellow, coarse, calcareous sandstone, which in some places 
contain small pebbles of quartz. 

■These different strata together constitute a single group ; 
of which the central member is more persistent, and the 
lower and higher portions become merged in the mass, as 
the whole assumes a more homogeneous eharacter. This for- 
mation, though seen in the cliffs above and below Keokuk, is 
much better developed at Warsaw on the opposite side of the 
river, and the name Warsaw or Second Archimedes lime^one 
is adopted to designate the group. 

In tracing the formations northward, the beds of this group 
appear in the neighborhood of Mount Pleasant. To the south 
and east its characters become better defined, and the 
coarser arenaceous layers and the magnesian beds have dis- 
appeared. The rock is every where marked by the presence 
of large numbers of Bryozoa, and numerous species of other 
fossils. In descending the Mississippi river, the beds of this 
group are distinguishable below the limestone of the cliffs 
at Alton, Illinois. On the eastern margin of the Illinois coal 
field, the same beds reappear at Bloomington and Spergen 
hill, and also at Clear creek in Monroe county, Indiana. 

Although this group at^ns no very great thickness, so far 
as known at the present time, yet the constancy of its cha- 
racterfi^ and the occurrence of thd same species of fossils in 
its beds over an area of two or three himdred miles, entitles 
[Iowa Subvbt.] 18 
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it to the rtfnk of a subordinate group in the great series o£ 
Carboniferous limestones. 

• ST. LOUIS LI.\fKSTONE, OF PROF. SWALLOW; 

(Jo.VrHBTIONARV LIMESTONE, OF Db. D. D. OWBN. 

• 

The “Concretionary limestone” cited by Dr. Oweh as 
occurring near the mouth of the Des Moines river, consists 
generally of a breccia composed of fine, compact, ash-colored 
limestone in fragments of various sizes, having the inter- 
stices filled with a subcrystalline, yellowish, granular, cal- 
careous material, which is sometimes quite pulverulent and 
rarely very compact. 

The rock, as it appears at Keokuk and at points above this 
on the river, as well as at Mount Pleasant.and elsewhere, 
appears like the attenuated margin of a more important for- 
mation, presenting the usual fractures of the thinning out of 
a limestone, viz. a brecciated and concretionary structure. 
This presumption proves to be true ; for as we trace the 
rock southward beyond the State, it presents other aspects, 
gradually losing its concretionary and brecciated character, 
and becoming an important limestone formation. 

This rock can be traced along the river as far north as 
opposite Fort Madison, where it has a thickness of a few feet ; 
and it is likewise seen at Mouni Pleasant, succeeding the 
yellow and brown magnesian limestones of that locality. It 
appears not always brecciated and concretionary, but some- 
times ae a compact grey limestone, in thin diagonally lami- 
nated layers, and also as a fine, compact, ash-colored lime- 
stone. It presents both these characters in different localities 
in the vicinity of Mount Pleasant ; and some of the beds 
are often of sufiicient thickness tj» furnish a good building 
material. 

In tracing these higher members of the series to the 
northward, the limits of the groups become less and leett 
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distiaotly defined ; and the increase of coarser sedimentary 
matter gives a different aspect to the whole mass. 

In the vicinity of Mount Pleasant the brecciated limestone 
forms the higher beds, and the strata intermediate between 
this and the Keokuk limestone are extremely variable. At 
Hartnet’s quarry, one mile southwest of Mount Pleasant, 
thS following beds represent the higher members of the 


series. 

8. Limestouo iu a single heavy bed with dividing scams . 2 feet. 

7. Shaly limestone 18 to 20 in. 

6. Argillaceous limest ine, with nodules of chert ; upper 

part shaly . ^2 feet. 

5. Limestone, fine grained and compact ... ... 1 foot. 

4. Argillo-oalcareous sandstone, with calcareous bands ; 

^aly below 20 inohos. 

8. Fine sandstone 4with nodules of sandstone. 

2. Limestone in two layers with green shaly partings . . 12 to 18 iu. 

1. Argillo-calcareous sandstone in a single massive bed . 2 feet. 


The two higher beds here represent the St. Louis or brec- 
ciated limestone.; and those below, the Warsaw limestone, 
with the arenaceous, argillaceous and magnesian limes^ne. 

In another quarry on the same ptream, half a mile below 
the last, we find the following succession of beds. 

8. Brecciated and fragmentary, limestone, clay, etc. ( sue- 


Deeded above by shale) . . . . ; . . . . . 4 to 6 ft. 

7. Brown limestone in iiTcgular layers ....... 14 inches. 

Clay G inches. 

6. Limestone beds as in quarry above , . 2 feet. 


5. Argillaceous limestone becoming more calcareous below, 20 inches. 

4. Limestone in beds of 4 to 12 inches, brownish in the 
upper half ; the lower part furnishing flagstones, with 


arenaceous partings 4 feet. 

8. Yellowish earth with noduleli of limestone. 

2., Limestone *..... 1 foot. 


* 1. ^ A^l|6-oaloareoas sandstone, as at the base of th&former' 
qttanry. • 
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The change in the character of the strata in so short a 
distance is very remarkable ; and the only rock which affords 
a guide to the position, is the brecciated limestone, which, 
tfoough varying in some degree, is usually recognizable. All 
the beds, with the exception of the brecciated mass, are non- 
fossiliferous ; and the only fossil observed in that rock was 
the Lithostrotion Jioriforme of Owen. This fossil occurs In 
large masses, usually silicified and well preserved. 

In the valley of the Mississippi river, opposite to Fort 
Madison, the section of the strata is as follows : 

Brecciated limestone with green clay, and a layer of darker 
magnesian limestone at the base. 

Magnesian limestone in unequal layers, mostly thiekbodded 


(quarried for use at Fort Madison) 20 feet. 

Shale of "Geode bed” 20 to 25 ft. 


( Space across river bottom, no rooks seen.) 

Compact encrinal limestone at river bank. 

■ 4 

The Keokuk limestone with arenaceous and magnesian beds 
intercalated , forming cliffs about 20 feet. 

The Keokuk limestone formation, the Geode bed, and the 
Magnesifm limestone at the base of the Warsaw limestone 
formation, are here well defined ; but the shaly limestones 
of Warsaw appear to be represented by shales or green clay, 
which is not here distinctly sepalrated from the' brecciated 
limestone above. 

With the brecciatGd limestond, terminates the series of 
Carboniferous limestones in Iowa. The Coal measures rest 
> directly upon the brecciated limestone at the southern 
limits of the State, as shown in a section of the cliffs near 
Keokuk. 
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Section^ of Rocks in detail^ in the neighborhood of Keokuk^ in the 
descending order. 

' fcSuperficial soil. 

Goal and coal shales. 

( Coal 1 foot in old working below Keokuk.) 

Sand8tone.of Nassau, slough, and top of bluff at 
Nashville, above Keokuk . . . * . . . 10 or 12 ft. 

St. Louis ( Brecciated and concretionary limestone, some- 
LiMfiSTONK. ( times of a yellow color for a small extent . 20 feet. 

Coarse calcareous yellow sandstone, in thick 
heavy beds, quarried for building. 

Argillaceous limestone with shaly partings, con- 
taining abundance of largo ArMmtdti and 
other Bryozoa : thickness at Warsaw . . 25 feet. 

Magnesian limestone of variable thickness, and 
sometimes absent. 

Calcareous shale and marl with geodes ; the 
Geode bed” not often exceeding twenty-jSve 
feet : greatest thickness ..... .40 feet. 

Encrinal limestone, often in heavy beds with 
shaly partings ( the Keokuk or lower Archi- 

Keokuk medes limestone proper) 40 feet. 

LIMESTONE, Cherty beds alternating with beds of encrinal 
limestone, forming the Bapids above Keokuk: 
thickness 20 to 50, and sometimes . . . 100 feet. 

(These form the beds of passage to the 
Burlington limestone below.) 

This succession has, heretofore, been regarded as the true, 
order and sequence among the strata, from the Carboniferous 
limestone to the Coal measures. Prof. Swauow, however, in 
his report, has shown that an important sandstone comes in 
above the St.Louis or brecciated limestone, and between that 
rock and the Coal measures proper, in Missouri. This sand- 
stone is not a part of the Coal measures, but is regarded 
very properly by Prof. SwaUow as forming a part *of th% 
Carlraniferous limestone series. 

With a view to determine this point in a satisfaotoCiry 
manner, and also to resolve some questions relative to the 
limestones already examined, after the close of the working 
season in Iowa, we proceeded southward alon^ the Missis- 
sippi, and examined in succession the exposures of rocks 
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almost continuously, to the mouth of the Ohio river. Since 
these examinations were made with a view to their interest 
and importance, in connexion with the Geological Survey of 
Iowa, and as they may enable us to arrive at a more correct 
understanding of the Carboniferous limestone series in its 
geographical distribution and relations to the Coal measures, 
a sketch of the results is here introduced. 

For purposes of comparison and reference, the sections 
which Prof. Owen and Prof. Swallow have given of the same 
formations are here introduced. 

The following table expresses the measurements and suc- 
cession of rocks as contained in the section of Dr. Owen. 


COAL MEASURES. 


20 fe6t. 

Upper concretionary limestone. 

10 feef. 

Gritstones. 

80 feet. 

Lower concretionary limestone. 

i-»| 

ojo 

III 

Gritstones. i 

Magnesian limestone.. " 

80 tbet. 

i 

Qeodiferous bed. ! 

» 

60 feet. 

Archimedes limestone. 

16 feet. 

Shell beds. 

16 feet. 

Keokuk cherty liraestoijcs. 

70 feet. 

Reddish brown JEiicrinital group of Hannibal. 

65 feet. 

Eucrinital group of Burlington. • 

75 ftet. 

Argillo-calcareotts group, Eyans fklls. 
[Chemung group.] 
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Prof. SwAixow,'^ ui his Report on the Geology of Missouri, 
gives the following as the series from the Coal measures to 
the Chemung group. 


„ E. Lover Goal measures . 140 feet. 

f® 

. ■ 

§ H F. Ferruginous sandstone ....... 195 ** 

W tH g 

S > QQ <1 G. .St. Louis limestone 250 

^sa 

5 S H. Archimedes limestone 200 

2 05 i-? « 

^ o 

^ 1. I. Encrinital limestone 600 “ 



( J. Choteau limestone ...... 

I 

j K. Vermicular sandstone and shale . . 

I 

L. Lithographic limestone 


70 feet. 
75 “ 
60 » 


The numbers J, K and L constitute the Chemung group, 
as shown in the section, at Burlington, Iowa ; and corre- 
spond to the argillo-calcareous group of Evans’ falls, in Dr. 
Owen’s section. In ' both the sections given above, the Bur- 
lington or Encrinital limestone succeeds to that group. 

In Prof. Swallow’s section, the two encrinital limestones 
of Dr. Owen’s section are given as one mass; and the 
“ Keokuk cherty beds,” and the “shell beds” are united with 
the “ Archimedes limestone” as a single formation. 

Continuing our observations southward, beyond the limits 
of Iowa, we find the limestones dipping to the southward 
for some distance, when there is again a gentle ascent 
in the same direction ; and at Quincy, Illinois, we find the 
Burlington limestone, the cherty beds of the Keokuk rapids, 
and the Keokuk limestone, exposed in the river cliffs and 
quarries, and along Bear creek which joins the river a short* 
distance above the town. The strata still continue to rise, 
and at Hannibal, Missouri, the Burlington limestone forms 
the top of the hills near the town, while the lower portions 
of the same consist of the Chemung group, and the Utho- 
' graphic limestone of the Missouri Reports. ' ' 
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Below this point, the limestones of the Carboniferons pe> 
nod gradually, rise in the cliffs, and recede from the river, 
while lower strata continue to emerge as we go southward. 
The Burlington and^eokuk limestones still cap the hills at 
Louisiana and Clarksville, while the shales of the Hudson- 
river group are seen at the river level. 

At Hamburg, on the Illinois side of the river, the Burling- 
ton limestone forms the higher part of the cliffs, while fhe 
slope below is over Chemung and Hamilton groups, and the 
Niagara limestone is the lowest rock visible. 

In pursuing the examinations still farther south, the Tren- 
ton limestone group gradually ascends, forming a high cliff 
before reaching Cap au Gr^s, and from beneath it rises 
the lower sandstone in a bold promontory, which gives 
origin to the name. On the southern side of this pro- 
montory, the rocks have been thrown down, and we find 
the strata of the Burlington limestone standing vertically 
in the river bank’*'. Southward, and within a short space, 
they pass from vertical and highly inclined strata to those 
with a gentle southerly dip, so that the entire series from 
the Burlington limestone to the Coal measures is repeated 
in the hills within a short distance below Cap au Gr^s. The 
higher beds of tfie Carboniferous limestone series ( the St. 
Louis limestone) continues along the river bank to Milan, 
within four miles of the mouth of the Illinois river. 

The line of the fault before mentioned is nearly parallel 
to the course of the Mississippi river, from the mouth of the 
Illinois to the junction of the Missouri ; and a small outlier 
of the Carboniferous limestone which is thrown down, lies 
in the bend of the Illinois on the east side, a short distance 
above its junction with the Mississippi river. 

• This potat on the Missinippi marks the line of a fault which has occurred from the 
Imaking or tearing of the strata in the eleration of a low anticlinal axis) and while the 
northern half remains, the southern has gone down, allowing the CarbonUhrons lime*' 
■tones to come in upon tl>e same horizon as the sandstone below the Trenton Umestone. 
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TIub been traced by Mr. Wobthen, in his iivves* 

tigations in the Illinois survey, across the country interven- 
ing between the Illinois and Mississippi rivers, and still 
Oirther to the southeast within the Stat6 of Illinois. 

The soutiiwesterly outcrop, therefore, of the northeastern' 
half of the axis, is continued along the east bank of the 
lifisBissippi at the mouth of the Illinois, and for some dis- 
tance below; when it declines by a rapid dip, ihterru|)ted 
by one or more transverse faults. The lowest beds examined 
at Mason’s landing ( mouth of the Illinois river ) are of the. 
Niagara limestone ; but there is a slope from the base of the 
hill, which, with the bottom land, may be about seventy-five 
feet to the river level ; and this is probably occupied by 
shales of the Hudson-river period. 

The Carboniferous limestones soon come in below Mason’s 
landing, and we have the series repeated from the Burling, 
ton through the Keokuk and Warsaw limestones, until we 
find the cliffs capped by the St. Louis or concretionary 
limestone. The latter rock forms the line of cliffs for several 
miles above Alton, and continues below that place, as the 
river makes a westerly bend, leaving the limestone bounding 
the broad bottom land. 

This limestone, including some beds not seen in the river 
section, corresponds to the brecciated limestone of Southern 
Iowa ; but with its increased thickness, the brecciated cha- 
racter is nearly lost, and only appears at intervals, often 
l ^eginuing and ending abruptly, while the intermediate por- 
ti^s, including a large part of the rock, are heavy bedded, 
m(n« less diagonally laminated limestones, of a light grey 
color and often nearly white.* 

The higher limestones of the series continue for some dis- 
tance below St. Louis, when they are interrupted by the 
elevation of the older rocks in the neighborhood of Selma. 
•Below this place the strata again decline, and the brecciated 
' flewA' ScavaTiJ 14 . ' 
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limestone, with characters similar to those which it presents 
in the cliffs above Alton, comes to the river- level at St. Ge- 
nevieve in Missouri, and forms the cliffs along the American 
bottom above and below Prairie du Rocher, upon the Illi- 
nois side of the river. 

' Although not traced continuously below St. Louis, I con- 
ceive there can be no hesitation in adopting the conclusions 
here expressed^ in relation to these rocks. In following the 
river bank iiom St. Genevieve northward, we pass, within 
a few miles, over all the strata from the St. Louis limestone 
to the unequivocal Burlington limestone. The intermediate 
beds have expanded in thickness, and have assumed some 
different characters beyond those observed in their more 
northerly extension ; containing, moreover, a greater num- 
ber of species, and some new forms of fossils. . 

At Prairie du Rocher the limestone ( St. Louis or concre- 
tionary limestone) contains Lithostrotion floriforme (of Owen), 
which every where marks its presence from Southern Iowa 
to th^s place, over an extent of more than three degrees of 
latitude. The rock is for the most part heavy bedded, and 
forms an abrupt cliff bounding the low - prairie on the east. 
It has a gentle southerly dip, and the ferruginous sandstone 
soon comes in on the south, forming a part of this cliff. The 
limestone disappears beneath the general le-vel of the bot- 
tom land about two miles south of Prairie du Rocher ; and 
from this point the sandstone continues gradually declining 
to about half way between Prairie du Rocher and Kaskaskia, 
where it disappears. This is in turn stibceeded by a limestone, 
which being well characterised and in great*force at Kaskas- 
kia, may be named from that locality. 



QKOLOar Of IOWA. 


KASKASKIA LIMESTONE. 

Archimedes limestone of Owen, Swallow etal.; “ Pentremital limestone". 

This rock forms the cliflF -bordering the American bottom 
from Kaskaskia to Chester, and thence southward, having a 
continuous exposure of more than ten miles. The lower part 
is a compact, arenaceous and coarse textured limestone, with 
shaly partings, and containing numerous fossils. In its cen- 
tral and upper portions it includes d thick bed of sandstone, 
and -the limestone beds are separated by shaly partings 
which often equal the calcareous strata in thickness. Towards 
the higher part there is a mass of green shale or marl sixty 
feet thick, and this is again succeeded by some heavy beds 
of limestone containing Spiri/B-, Allorisma and a species of 
Pinna. 

Among the characteristic fossils, are several species of 
Fenestella ( Archimedes ), and other forms of this family ; 
Pentremites florealis, P.pyriformis, P.sulcatus^ and others; 
several species of Terebratula, Spirifer, Productus, etc., all. 
* or nearly all of which are distinct from the species ob- 
served in the limestones farther to the north, and in lower 
positions. 

This limestone is far more prolific in the spiral axes of 
Archimedes than either the Keokuk or Warsaw limestdne ; 
and containing species all quite distinct from those in the 
lower beds, it is equally or better entitled to the name of 
** Archimedes limestone'* Indeed, I believe it to be this lime- 
stone on the Ohio river, and in Illinois and Indiana, to which 
that name was first applied ; while the occurrence of the 
axes of other species in the^ Keokuk limestone, and in the 
Warsaw limestone, which were not distinguished as different 
-from those in the Kaskaskia limestone, first suggested the 
identity of the limestones of Southern Iowa with those of 
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^athern lUinoiB, Indiana, Kentucky, Tennessee and Ala- 
bama. 

' In the limestone under consideration, Pentrmites occur 
abundantly ; and irom this circumstance it has also revived 
the name of Pentremitd limestone”, which is, indeed, a far 
better distinctive name than Archimedes limestone”, since 
Pentremites are more abundant in this formation than in any 
other rock in the West, and species of this genus are, for 
the most part, comparatively rare in any of the lower mem- 
bers of the Carboniferous limestones*. 

Regarding the observations detailed above as correct, it 
becomes necessary to extend the nomenclature of Carboni- 
ferous limestones, and to include another member above the 
ferruginous sandstone of Prof. Swallow’s section. The series 
thOs extended, including those before enumerated as occur- 
ring in Southern Iowa, will ^ve the following section': * 


* In the Misaissippi valley, species of the Genus Pentrimite$ first appear in the lime- 
stone of the age of the Upper Helderberg group of New-York, and also in the shales of 
the Hanfilton group which succeed this limestone. 

From the Burlington limestone, the following species havo been described by Messrs. 
Owen and Shuxabd In the Report upon the Geology of Wisconsin, Iowa and Minnesota, 
viz. Pentremitei norwoodi, P. mtlo and P. $telliformis. In the Geological Report of Mis- 
souri, Dr. Shumabd has described two other species fVom the same limestone, the P. 
elongatuB and P. gayi. These are all difibrent iVom the prevailing forms in the higher 
members of the series, and may with propriety constitute a distinct section of the genus. 

Two species are known in the Warsaw limestone, P.konincki and P. conoideut. Hall; 
while in the Kaskaskia limestone we have P,Jldreali$ and P,pyrifomiU of Sat, P. 
glohoBut, Tboo8T = P. BulcatuB, R<emeb?; P. latemi/ormUf Owbb and Shuxabd, and 
P. curtutf Shuxabd. 

It is the great profusion of^the individuals of the three first named species, that gives 
to this last named member of the series the character 0 a Pentremital limestone. 
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C Kaskaskia limestone I or ) 

VI. < “ Upper Archimedes limestone*' > 5; 

( (“ Pentremital limestone”) ; ) 


Kaskaskia and Chester, Illinois} 
St. Mary’s, Missouri. 


( The lower beds of VI are arenaceous, constituting beds of passage.) 


C Gray, Brown or Ferruoinous sand- ) Below St. Genevieve, Missouri; 

V. < STONE, overlying the limestones of > Between Prairie du Rocher and Kas- 
i Sti Louis and Alton: ) kaskia, Illinois. 


( The passage from IV to V is very abrupt.) 


T. Louis LIMESTONE 
(Concretionary limestone) : 


Highest beds below Keokuk, Alton, 
St. Louis, St. Genevieve, Prairie 
du Rocher. 


( In the absence of the arenaceous bedm^he line of demarcation between III and 
IV is not strongly marked.) 


'Arenaceous bed; at Keokuk and northward. 

Ill Warsaw limestone, or ) Warsaw^ and above Alton, Illinois; 

* ' Second Archimedes limestone: ) Bloomington and Spergen hill, Ind. 

.Magnesian limestone; at Warsaw, opposite Fort Madison, Mt. Pleasant, etc. 


(Beds of passage, soft shaly or marly beds with geodes of quarts, chalcedony, 
etc. The (^<^e bed” at Keokuk, and Nashville, Iowa; Warsaw, Illinois. 


(■Keokuk or ^ ^ ^ ^ ^ „ Pleasairt, Iowa ; 

TT Lower Archimedes limestone 

(the Archlmode* limestone of OwKK.f IH™oui . Hannibal, etc., 

Swallow et al.) ; 


( Beds of passage, cherty limestone 60 to 100 feet : Rapids above Keokuk, 
Iowa; Quincy, Illinois.) 


I. < Burlinoton limestone : 


i Burlington, Iowa | Quincy, Illinois ; 
$ ' Hannibal, Missouri . 


( Oolitic limestone, and sandstone and > 

( groups of New-Yorlr. ) **•““**'•*1 cw.. 
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a' comparison of thia section of strata wdtil thbte of 
Prof. Owns and Prof. Swallow, some differences will be ob- 
served y but these are such as appear to be warrwted by the 
ermminatiohs detailed above, and we believe this exp|psses 
the true order and sequence among the different members 
of the Carboniferous limestones, not only of the Mississippi 
valley, but also in their extension to the east %nd south. 

There is essentially a complete agreement of the section! 
at the base, a single mass of encrinal limestone being re- 
cognized in each. The remarkable and wide spread cherty 
beds of the Lower rapids mark the passage to the next 
member of the series, the Keokuk limestone, which is re- 
cognized in its typical localities, by Dr. Owen, under the 
name of ** Archimedes limestone”; though other localities 
are cited in his descriptions, which in our view hold a higher 
position in the series. The Archimedes limestone of Prof. 
Swallow’s section, in the localities of Clark, Lewis, and Ma- 
rion counties is a continuation of the Keokuk limestone ; 
but L am unable to recognize the identity of the rock in 
these localities with that of Perry county, cited in Prof. 
Swallow’s section as the same. 

The ” geode bed” in Southern Iowa and the adjoining parts 
of Illinois, shows a cessation of the conditions producing 
limestone deposits for a considerable len^h of time ; and 
the recurrence of these conditions gives origin to a set of 
Calcareous beds quite different in their character and or- 
ganic remains from those below, viz. the Warsaw limestone. 
This is recognized as occurring between the Keokuk or 
Archimedes limestone and the St. Louis or Concretionary 
limestone, which both Profs. Qwen and Swallow place iii 
direct succession in their sections. •* 

^ The Perruginou s ay^dstone of Prof. Swallow is reco^zed 
in this section in the same order, succeeding the St; Louis 
lipiestone ; but above this rock is distinguished an importstht 
limestone formation, the KaskasHa limestonsy which aloE^ 
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thO Mianisippi river appears to hold unequivocally thi| 
order of superposition. 

The dif&culties which have occurred in the way of recon- 
ciliat^ of the views of western geologists, as expressed in 
their several Reports, have arisen in part from the £mt that 
these different limestones have not an equal .geographical 
distribution ; there being no point on the Mississippi within 
our knowledge, where a transverse section of this Valley 
will embrace, within a moderate distance, all the beds here- 
enumerated. The limestones likewise change their characters 
when examined in a north and south direction, owing to 
causes which will be explained. The fossil forms which have 
mainly been relied upon for establishing divisions have been 
mostly of generic value only, and specific difierences have 
not always been ful y appreciated. 

The lowest of the series, the Burlington limestone, has, 
as already shown, a greater extension northward than either 
of the succeeding groups ; and its gradually thinning edges 
stretch far towards the northern limits of Iowa. Near this 
latitude was the northern boimdary of the ancient ocean, or 
at least the limit of its fauna. Considerably to the south- 
ward of this wb first find the attenuated northern edges 
of the Keokuk limestone, mingled with much earthy sedi- 
ment, and often consisting of a few thin beds of Encrinal 
limestone intercalated among other beds of shale and clay. 
It is onlyfiurther south, in the neighborhood of Nauvoo and 
Keokuk, that this limestone first exhibits decidedly its 
characteristic features. The limits of the ocean, which ad- 
mitted of rock deposition and the support of animal life at 
this period, apparently never extended so far north by many 
miles as in the period of the Burlington limestone. 

The Warsaw limestone and its associated beds of Magne- 
sian limestone and Calcmreous sandstone, appear to have been 
nearly coextensive in a northerly and easterly direction with 
t^ limet^ne below, so &r as known at present.' The north- 
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em extensions of this group, however, are shaly and arenas 
oeous, and apparently destitute of organic remains. 

The St. Louis limestone extends nearly or quite- as far 
north as the groups below, but only as a thin brecciai;ed mr 
conglomerated mass ; and it is only when we go southward, 
in the neighborhood of Alton, Illinois, that we find tiiis 
rock in any considerable force. In the Missouri section, this 
limestone is given as two hundred and fifty feet thick, while 
in Southern Iowa it is less than fifty feet. The "Archi- 
medes limestone” of the same section, corresponding with 
and including the Keokuk and Warsaw groups, has a thick- 
ness of two hundred feet ; while in its more northerly out- 
cries its entire thickness does not exceed fifty feet, and is 
less than this in many places. 

The Burlington limestone, which does not exceed one 
hundred feet at Burlington, Iowa, is given in the Missouri 
section as five hundred feet thick. 

Nor is the augmenting thickness the only evidence of 
deeper seas and more quiet waters ; for as we go southward, 
the coarser sediments and mixtures of shale and sandstone, 
prevailing on the northern outcrop, disappear in great part 
or entirely, and the wliole series has a calcareous character. 

In the geographical distribution, and the changes of litho- 
logical characters at difierent points, we have yet much to 
learn from careful local investigation and comparison. The 
facts here recorded, which are a small part only of those 
collected during these examinations, show that the thin- 
ning margins, of the formations are upon the north, each one 
in^sdocession being less and less extended in that direction ; 
and that each augments in thickness ,and becomes better 
defined towards the south. 

These facts warrant the conclusion that the entire series 
of the Carboniferous limestones were successively deposited 
in an ocean, the limits of which were gradually ctmtnsotiBg 
upon the north, while at the south the conditions' were be- 
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coming moire and more favorable to the development of this 
kind of deposition, and to the support of the fauna which 
abounded throughout this period, untU both culminated in the 
great limestone formation of Kaskaskia. This rock is known 
for its abundance of fossils throughout Kentucky, Tennessee, 
and Alabama ; while it has not been found to extend so far 
north as the Burlington limestone, by four or five degrees 
of latitude. 

The centres of greatest development, both of deposition 
and of animal life, were constantly being transferred far- 
ther to the south at each successive epoch here indicated; 
and while the greatest development of the Burlington lime- 
stone is to the north of, or about the latitude of St. Louis, 
that of the Kaskaskia limestone is on the south of the Ohio 
in Tennessee and Alabama. 

To these limestones just noticed succeeds the “ Ferruginous 
sandstone”, which, in the Mississippi valley, thins out en- 
titely, or becomes extremely attenuated, before reaching the 
mouth of the Des Moines river on the north ; while the suc- 
ceeding Kaskaskia limestone only acquires considerable force 
in the neighborhood of the Kaskaskia river, and is known, in 
the interior, extending in its thinning northern margins, as 
far north as Prairie .de Long. This limestone increases in 
force as we go southward; and in Kentucky, Tennessee, and 
/ilnhnnia. , it constitutes the greatest part of the rock desig- 
nated as “ Carboniferous limestone** or ** Mountain limestone?*. 
In Tennessee, its thickness is estimated by Prof. Saffobd at 
twelve hundred feet. 

Some sections of the rook in Alabama, measured by Mr. 
WoBTEBN, gave a thickness of more than nine hundred feet. 

The JEbllowing, sections will furnish the means of compa- 
rison of the successive groups, and of the several members 
of the at different and distant points : 

[ low SOBVST.J 
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Section of the Strata exposed in Monte Sana near Huntsville^ Mahama^, 

Coal ( Ferruginous sandstone 80 feet. 

MBABUBBB. ( Slate and impure coal ........ 4 feet. 

1. Light bluish gray compact limestone, containing teeth of 

Fsammodus, BelUrophon hisulcus ? Pentremites gla- 
hosus and P.Jtorealis^ Archimedes^ etc * 60 feet. 

2. Shaly limestone, somewhat cherty, and weathering to a 

buff color ; its outcrop usually hidden by a slope co- 
vered by the debris of the overlying rooks : contains 
Spirifer incrassatus ? and Terebratula 100 - 120 ft. 

8. Compact bluish gray limestone, semioolitic in part ; com- 
paratively poor in fossils, but containing, somewhat 
rarely, Pentremites glohosus^ P.fiorealis and P,pyri^ 
formis^ Archimedes^ etc 250 feet. 

4. Ferruginous sandstone . 10 - 15 ft. 

6. Compact gray limestone, with Archimedes and Pentre- 
mites in great numbers, Cyathocrinus craleriformiSf 
Poteriocrinus gracilis^ Zeacrinus magnoliaformis^ 
Agassziocrinus conicus^ Productus elegans f P. semire^ 
ticulatus f etc 200 feet. 

« 

6. Peoomposing cherty layers 4 feet. 

7. Gray cherty limestone with one or two oolitic beds, con- 

taining Lithostrotion fimiforme^ Spirifer striatus? and 
joints and plates of orinoidem ; the cherty beds contain- 
ing Productus Cora ? and P. semireiiodaius . . . 150 - 200 ft. 

8. Dark bluish gray siliceous rock, weathering to a shale in 

some localities, and containing fossils similar to those 
above, except the Lithostrotion 100 feet. 

Sectim of the Strata of the Kaskaskia limestone exposed in the Cliff 

at Chester j Illinois. 

• The section above the town, and one made a mile below the town, differ 
in the thickness of some of the members. 

1. Compact limestone in irregular beds with shaly partings 

and sometimes shaly limestone, containing Pinm% Spi* 
rifer incrassatus ? Productus and T erebratula^ Bryosoa, 
etc 80 -40 ft. 

2. Soft green argillaceous shale, with calcareous seams near 

the base, wout s 80 feet. 

this section was mkde by Mr. A. H. W'orthen, Geological Assistant tn the io#a 
Survey, lately appointed State Geologist of Illinois. ; 
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3. Limestone with shaly partings, containing numerous Bry- 
ozoa, as Archimedes^ etc., Spirifer^ Terehratula^ and 


Productus^ Pe^itremifts^ etc .20 foot. 

4. Fine-grained, sometimes argillaceous sandstone, of a yel- 
lowish color, often forming a terrace 8 feet. 


5. Shale and shaly limestone, graduating into dark shale at 
a distance of five or six feet from the top, and, at ten 
feet from top, becoming a thin-bedded limestone with 
shaly partings, which is more compact and heavy bed- 
ded at the river level : contains great numbers of ilr- 
chimedes^ Pentremites^ etc. P]ntire thickness unknown : 
to river level • .... 70 feet. 

A comparison of the members of these two sections shows 
a great similarity in general character and organic contents. 

No. 1 of the Monte Sana section corresponds with the 
upper limestone of Chester. The green shale No. 2 of the 
Chester section is subject to much variation, and is often 
highly calcareous : this probably corresponds to No. 2 of the 
Monte Sana section, which is a shaly and sometimes cherty 
limestone. 

The beds No. 3 are similar in the two sections, and con* 
tain fossils of the same species. 

The sandstone No. 4 in both the sections is of similar 
character. 

The upper part of No. 5 in the Chester section is shaly, 
and consists of alternations of shale and limestone, becoming 
more compact below ; while some lower strata, not seen in 
the section at Chester, but exposed farther to the north, be- 
tween Chester and Easkaskia, are heavy-bedded subcrystal- 
line gray limestones. Many of the fossils in the two localities 
are of identical species. 

By. reference to the general section, we find that the Fer- 
ruginous sandstone lies below these limestones of Chester 
and Easkai^ia, and below this the St. Louis limestone con- 
taining Lithostrotion. At Monte Sana we have in the place 
of the sandstone some cherty layers of No. 6, whUe No. 7 
represents in its lithological character and fQssil contents the 
St. Louis limestone. 
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No. 8 of the Monte Sana section, which represents a por- 
tion of the ** Siliceous group of Tennessee and Alabama”, is 
apparently a continuation of the cherty and siliceous beds 
which form the rapids at Keokuk, Iowa, and constitute the 
beds of passage from the Burlington to the Keokuk lime- 
stone. 

In two other sections, one made n'ear Tuscumbia and the 
other in the vicinity of Buzzard’s Roost, Alabama, the gray 
cherty limestone with Lithostrotion is succeeded in one case 
by 16 to 20 feet of shaly non-fossiliferous sandstone, and in 
the other by 30 feet of shale entirely destitute of fossils ; 
and in both these instances, this non-fossiliferous bed is suc- 
ceeded by limestones containing Pentremites and other fossils 
similar to those of Kaskaskia and Chester. 

It is certainly desirable that a larger number of sections, 
and more extensive collections of fossils, should be made, 
before we rely implicitly upon these comparisons ; but the 
Lithostrotion Jloriforme, which holds a very definite horizon 
along the Mississippi valley above the mouth of the Ohio, 
is found in Tennessee and Alabama, underlying the lime- 
stones which hold such numbers of Pentremites and Archi- 
medes, of species identical with those of Chester and Kas- 
kaskia. 

Although the Burlington limestone is scarcely recogniza- 
ble in Tennessee and Alabama as a distinct formation, there 
are, nevertheless, sometimes cherty crinoidal beds at the 
base of the group”, which may perhaps* befregarded 

as of the same epoch as the crinoidal limestone of Burling- 
ton, Quincy and other places. 

Some very interesting enquiries are suggested by these 
facts, and at the same time they afford, in some degree, the 
solution of a difficulty which has heretofore been unexplained. 

It is well known that no limestones of the age of these 
here described occur upon the west side of the Appalachian 
coal field on the* north of the Ohio river, nor upon the ectst- 
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ern side of the same field to the north of the central portion 
of Virginia. The same is true of the coal fields of Nova- 
Scotia and New-Brunswick, according to Prof. Dawson, the 
northern sides exhibiting no underlying limestones ; while 
such rocks do appear coming out from beneath the Goal 
measures on the southeastern side. The same phenomena oo> 
our also with regard to the coal fields of Iowa and Illinois. 
The northern and northwestern margins of all these Coal 
measures extend beyond the limits of the Carboniferous 
limestones. At the same time I have ascertained, in the most 
satisfactory manner, that the coal fields of Iowa, Missouri, 
and Illinois, rest unconformably upon the strata beneath, 
whether these strata be Carboniferous limestones, Devonian, 
Upper Silurian or Lower Silmrian rocks. 

It would appear, that at a period long preceding the com- 
mencement of the Carboniferous limestone deposits, the 
ancient ocean began to contract its area ; that this contrac- 
tion was consequent upon the uplifting of the older rocks 
upon the north; and that this state of things continued 
throughout all the period of the limestone deposits^ Further- 
inore, we have evidence that during this period, or at its 
close, and previous to the deposition .of the Coal measures, 
the older strata, which had long previously been raised into 
numerous anticlinal axes with corresponding depressions and 
along some lines broken by faults, and dipping at various 
angles, had to some extent been worn down by denudation, 
which also produced other inequalities of the surface; and 
that afterwards the Coal measures were spread out over the 
thinning and slightly incline^ edges of the Carboniferous 
limestone beds, and the edges of the more highly inclined 
rocks of the preceding periods. 

Facts indicate very clearly, as we conceive, .that the area 
of the ancient ocean, which had been contracting up to the 
Coal period, was then extended in this part of the country 
by the sinking of the land on the norths allowing the de- 
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pofdts of the Coal meaaiires to be spread over much wider 
areoB) particularly iu that direction, than the preceding for^ 
nfati ftn a of ihe Carboniferous limestonesu This will explain, 
in a very satisfactory manner, the cause of the absence of 
the Carboniferous limestones on the northern margins of all 
^e coal fields of the West, and at the eame time su^sts 
an explanation of the greater accumulation of conglomerates 
and coarser materials in the same relative position. 

Should the Carboniferous limestones of Nova-Scotia prove 
to be of the same age as the Carboniferous limestones of the 
West and Southwest, their occurrence so far to the north- 
ward of the northern limits of the Appalachian coal field 
may still be explained, by supposing the line of ancient coast, 
or the line of coral reefs, to have had an irregular direction 
froifi the southwest to the northeast, following the undulations 
caused by unequal depression and elevation ; and it may have 
been interrupted by the elevation of the Green mountain 
and Appalachian chain, which, if not entirely cutting off the 
conl^uity of the Carboniferous sea, must have deflected the 
course of the limestone deposits very far to the southward. 
The supposition of this former continuity will furnish at the 
same time an explanation of those limestones areas in Rhode- 
Island and Massachusetts, which have been, with hesitation, 
referred to the Carboniferous period*. 


* That the limestones of Nova -Scotia maybe different fVom those already described , 
will not of itself afford an argument against the correctness of the views advanced above. 
The age of the Carboniferous limestone of Virginia has not yet been established, so for 
as i know; for to be simply ** Carboni/erotu limettone^*, it maybe either one of the five 
very distinct groups already described, or it may bo a group different from either of 
ihese(l). The great difference of fossils at distant points, often referred to climatic in- 
fiuences, I conceive to be only the different expression of lifb in distinct epochs of the 
Garboniforous limestone period; and with our present knowledge, it seems mor^ reasona- 
ble to conclude that the Nova-Scotia Carboniferous limestone is of a different epoch lirom 
those of the Mississippi valley. 

(1) Profs. W. B. A H. D. Roosns have announced the discovery of this Carboniferous lime- 
stone in Virginia : the former places it as an intercalation between the upper and lower red 
shale formation, No. XI, wydging out to the northward, hut containing myriads of oharao- 
tdistio oarhoniferons fossils”. 
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It is not improbable that this may have been the direction 
of the coast line at that period, since we know that at the 
west its course was irregular, extending farther to the north 
in some points than in others. Thus we have in Iowa the 
Carboniferous limestone reaching to the north of latitude 
42*’ 30'; while from this point it trends to the southeast, as is 
seen by following its outcrop, through Iowa, Illinois, and 
Indiana. 

Beneath the Appalachian coal field, I am not aware that 
the Carboniferous, limestone has been traced far to the north 
of latitude 38°, though its existence has been indicated 
somewhat farther in the same direction. 

. It is quite evident, therefore, that a broad deep sinus has 
existed in the outline of the Carboniferous limestones ; or, 
in other words, that a broad extension of land (or of sea too 
shallow for coral reefs) stretched from the north into the 
ocean of the Carboniferous limestone in the position mid in 
the direction, very nearly, of the present Cincinnati axis ; 
while on the west of that line, the Lower Carboniferous 
limestones make a northerly bend, as if at that period the 
area of the present valley of the Mississippi admitted of a 
more northerly extension of the coral reefs. 

The l»igh elevation of the older strata, and the inequali- 
ties of surface on which the western Coal measures rest, 
prove conclusively that extensive denudation had taken place 
previous to the coal period ; and these facts should suggest 
a caution in our conclusions regarding the vast infiuence of 
modem denudation upon the surface of the globe. 
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COAL FORMATION, OH COAL MEASURES. 

... ^ 

The most important and permanent source of mineral 

wealth in the State of Iowa will be found in the Coal mea- 
Bures. In the geological reconnoissance of 1855, examinations 
were made along all that part of the series which outcrops 
along the Mississippi river. During the season of 1856, the 
same formation was examined throughout the vallej of the 
Des Moines river, by Mr. Worthbst, who followed out its ex- 
tent in a northwesterly direction from the southern limit of 
the State to Fort Dodge. 

The field work of 1857 has been divided between the de- 
tailed exploration of the Coal measures in the southern 
counties, and in tracing the limits of the lower formations 
towards the north line of the State. 

The narrow area occupied by the Coal formation on the 
Mississippi river seems more nearly connected with the 
Illihois coal field than with the Iowa coal field, if we regard 
the two as distinct. The separation, however, appears to have 
been, in part, effected by modem denudation, as well as by 
causes, operating at the time of the formation, which pre- 
vented the continuity of the deposition between the Missis- 
sippi and Des Moines rivers. The outliers of Coal measures 
below Leclaire, and thence to Muscatine, ore very clearly 
but continuations of the measures seen upon the east side 
of the river, the valley of which is here comparatively 
narrow. The vaUies of the Bed, Cedar and Iowa rivers have 
denuded this formation from a broad space, which separates 
these outliers along the Mississippi, farther from the coal on 
the west than from the same formation in Illinois. 

The coal field of Illinois differs in no respect from that of 
Iowa, and is only separated from it by the valley of the 
Mississippi, which is a valley of denudation ; and the coal 
of Iowa, at Nashville and below Keokuk, is separated from 
the outcrops on the Illinois side at Montebello only by the 
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river channel. It is quite evident that the coal on the two 
sides of the river were once continuous beds ; the strata of 
sandstone, shale and coal corresponding in character and 
thickness, and the lower coal seam on one side agreeing in 
all respects with the lower coal seam on the other side of 
the river. 

It has been stated that the course of the Mississippi river 
is along the line of an anticlinal axis, and that this axis 
separates the two coal basins ; but we have not been able 
thus far to find evidence of the existence of such an axis. 

In descending the Mississippi river, from the north line 
of the State, the Coal measures first appear in some small 
outliers below Leclaire, coming down to the river level. 
The strata exposed above the water consist of sandstones, 
shales and argillaceous iro/i ore. These strata rest in a hori- 
zontal position upon upturned strata of the Silurian lime- 
stones ; and the outcropping edges of the latter, on either 
side, are not due to faults, but to the original condition of 
the beds which were inclined and denuded before the depo- 
sition of the shales and sandstones of the Coal measures. 
In no instance did we observe phenomena of this kind which 
could be attributed to dislocation by faults of an origin 
subsequent to the period of the coal, though such faults may 
occur. 

The relative position of these outliers of the Coal 'forma- 
tion below Leclaire are illustrated in the following diagram. 


Fia. 6,— Section below Leclaire. 



a, a. Silurian limestone, as seen above the level of the river. 

Coal ftbfieg and sandstone, with aipllaceous iron ore, resting horizontally upon 
the upraised edges of the limestone. , ' 

[Iowa SravzT.] 16 
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Tfhe strata of Upper Silurian limestone here dip to the 
northwest, as described ia the preceding pages, under the 
* head of Leclaire limestone. 

In ordinary stages of water, the base of the shales cannot 
be seen, and at the time of this examination the actual con- 
tact was not visible. In a similar position on the Illinois side 
of the river, I examined a mass of coal and coal shale, hav- 
ing but a few yards of extent, and resting in a depression 
of the limestone which had been excavated by previous 
denudation ; while on three sides of ...» horizontal layers 
of coal shale, the limestone was to be seen, dipping at an 
angle of 30**, and rising above the le^el of those beds, pre- 
cisely as seen in the section on the Iowa side of the river, 
only in a more extreme degree. 

There are at least two such outliers on the river bank 
below Leclaire; and in one place excavations for coal had 
been made, but judging from the materials thrown out, 
the^.experiment was not successful. Farther back from the 
river margin, the coal strata lie at a higher elevation; 
and the river section illustrates the. relations of the rocks 
below to the base of the formation, the extent or conditions 
of which cannot of course be determined from what is seen 
upon the surface, or where no deep excavations exist. 

In a ravine some distance farther down the river than the 
point just noticed, the relative position of the Coal measures 
and the limestone below are as follows : 


Fig. 7. — Section below Leclaire. 



a, a. Axis of Silurian limestone. 

h. Shales and sandstones of the Coal measurea. 
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latter beds were traced continuously to within three 
feet of the limestone, this interval being obscured by debris. 
There is here no bending upwards of the horizontal strata 
at the junction of the rocks, as if participating in the move- 
ment which elevated the limestones below : ^n the contrary, 
there is the most satisfactory proof that the Coal formation* 
was deposited subsequently to this elevation of the lime- 
stones. 

Although there ai'e indications of the occurrence of the 
Coal formation at several points between Leclaire and Da- 
venport, I did. not learn that any workings had been suc- 
cessfully carried on. The trial openings appear to have been 
abandoned without penetrating far into the solid strata, and, 
indeed, some of them have probably reached only the broken 
outcrop. 

The indications of permanent workable seams of coal, 
in this region, can scarcely be regarded as at all encouraging. 
The original inequalities of the floor upon which these beds 
were deposited will render their extent and continuity very 
uncertain. These outcrops are also near the most northerly 
limit of the coal fleld, and Hal lo to thin out at any point, 
as well as to be interrupted by the rocks below. 

South of Davenport, in the vicinity of New-Buflalo, there 
are several openings made upon the lower coal seam, and 
worked to a greater or less extent. This seam varies from 

feet to 2^ feet in thickness. Below what is generally known 
as the lower coal seam, there is a bed of shale, in which 
sometimes occurs a bed of cannel coal from 1 foot to 1^ feet 
thick. This is, however, not constant, and, at no point where 
I have examined it, does it give promise of a workable 


seam. 



ISii GEOLOGICAL SURVEY 07 IOWA. 

’-Among the openings examined in the lower coal seam 
proper, Hall’s coal bed gives the following sections : 

Sandstone and sandy shale. 

Goal i . 2^ feet. 

Fire clay. 

A space of a few yards between the two openings. 

Black slaty shale "j This is a single mass with oannel coal 

Oannel coal, feet .... > in the middle, sometimes becoming 

Black slaty shale ) slate. 

Hiatus of a few feet. 

Brown limestone, and grey limestone and shales of the Hamilton group. 

The actual contact of the coal shales and the limestone 
of the Hamilton group was not seen at this place, though 
only a few feet intervene between the two formations. 

in a ravine south of New-Buffalo, the following section 
is presented : 

Lower coal seam 1 J feet. 

A few feet where no rook is visible. 

Limestone and shales of the Hamilton group. 


The following section is seen at Havil’s near New-Buffalo. 

Coarse sandstone. 

Ferruginous shaly sandstone .... 8 feet. 

' Shale 2 to 2^ feet. 

Slaty oannel coal 
Shale .... 


1 foot. 
Iji feet. 
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On the opposite side of the ravine and at a higher level, 
the following section is visible : 


Clay and soil.* 

Shale aifd olay 4 feet. 

Bituminous coal 1 foot. 

Dark-colored sandstone 1 foot. 

Soft shale 3 feet. 

Fire clay 1 foot. 


The sandstone under the coal contains Stigmaria ; and in 
some places it becomes argillaceous, passing into an under- 
clay. 

Continuing up the same rayine from the cannel coal open- 
ing,- and at a higher level, there is an opening upon the 
lower coal seam, which is now worked. The following section 
is visible at the working : 

Black and shaly sandstone ..... 4 to 5 feet. 

Bituminous coal 2 feet 4 inches. 

Fire clay. 


. A short distance down the ravine below this point, the 
dannel coal has been opened, having a thickness of one foot. 
The relative position of the beds is uniformly the same j 
and the shale with cannel coal appears to be a constant ac- 
companiment .of what is known as the lower coal seam of 
the Iowa and Illinois Coal measures. 

From all the examinations made in this region, no evi- 
dence was obtained of the second coal seam. There are sel- 
dom more than twenty or thirty feet of strata above the 
lower seam, and often less ; while the second seam lies some 
seventy or eighty feet higher than the first. 



OEOLOQICAL iUBVBT OF IOWA. 

B^woen Pine creek and Faisport there are several ooal 
workings at considerable elevation above the river level*. 
Three miles below Fairport.the coal shales and sandstones 
are at the river level, rising in a bluff of thirty to forty feet j 
and from this, receding twenty to forty yards, is a second 
escarpment of equal elevation, making the whole thick- 
ness at this place eighty feet or more. 

At Muscatine the sandstones and shales of the Coal for- 
mations are exposed in the railroad cutting, a short distance 
below the town. The entire thickness of the strata is about 
sixty or seventy feet from the river level to the summit. 

The series at this place is very interesting, showing the 
variable character of the beds exposed along the excavation 
for the railroad. At one point the vertical section presents 
the following : 

Thin-bedded sandetone with shaly layers 

Massive sandstone with largo concretions , • , • . 

t * 

Seam of ooal or shaly coal with underolay .... 

Shaly sandstone with shaly partings, more shaly in the 
lower part 

Thin-bedded sandstone with shaly partings .... 

Heavy-bedded sandstone 

Green shale . 

Distance to level of river ( covered ) 

A little farther to the northward, the coal seam has en- 
tirely thinned out ; and the sandstone above and below it 
come together, occupying a thickness of twenty feet, and 
diagonally laminated throughout. 

The strata present evidence of contrary currents, and 
there is a much larger proportion of arenaceous matter than 
is usual in the lower part of the Coal measures. The con- 
ditions here observed do not indicate, with any degree of 
certainty, a large amount of workable coal. 


10 feet, 

10 feet. 

4 feet. 

8^ feet. 

5 feet. 

6 feet. 

3 feet. 

18 or 20 ft. 
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From the direction and dip Of the strata below the coal, 
ti-nd ficnm all other evidence which could be obtained, it seems 
very well determined that the 6oal measures, exposed from 
below Leclaire to Muscatine, occupy a narrow belt along the 
river, never e^ttending far to the westward, and cut ofif to- 
wards the south by the valley of the Iowa river. 

This narrow belt of Coal measures, as has been shown, 
rests, towards its northern limits, upon the Silurian limestone, 
often filling depressions in the surface of the rock which 
appear to have been worn by ancient denudation. Farther 
south, it rests unconformably upon the lowest Devonian 
limestone, and in many places upon the Hamilton group, 
while the localities at and below Pine creek are upon the 
Chemung group. There are also one or two outliers resting 
upon the Burlington limestone at some distance from the 
river; and, finally, those of Nashville and below Keokuk rest 
on the St. Louis limestone, which is the highest member of 
the Lower Carboniferous limestones known in Iowa. Farther 
to the south, the Coal measures rest upon the ferruginous 
sandstone ; and still farther in the same direction, upon a 
higher member of the Carboniferous limestone series, the 
Kaskaskia limestone. 

In Illinois, the Coal measures in some places lie uncon- 
formably upon the Lower Silurian rocks, as the Trenton 
limestone and Calciferous sandstone. Thus we have Coal 
measiure rocks resting directly and unconformably upon strata 
of the Lower Silurian, Upper Silurian, Devonian, and Car- 
boniferous limestone periods, as shown in the following dia- 
gram*: 

^ We hi^ve heretofore had information showing that some one or more small outliers 
of coal occur in the State of Wisconsin; and Mr. S. W. Hiu ot £agle Harbor, Lake 
Superior, has letely informed me that he has examined an outlier of this character near 
Janesville in that State. 



Sectim showing the rdatims of the Coal measures of Iowa, Mnois, and Wisconsm to the subjacent stata. 
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The fhires 1, 1, 1, 1, tow^ards the right hand of the section, show the relations of certain small coal basins to the strata of Lower and 
Upper SUnrian and Devonian age. 
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Under these circumstances, we might expect to discover 
evidences of the ancient denudation still more palpable than 
these inequalities of surface filled with coal strata. Never- 
theless, although the range of subjacent rocks is so extensive, 
they are chiefiy such as cannot long withstand 'the wearing 
action ; and the Sandstones are so friable that they would 
scarcely produce pebbles or conglomerates. 

Beyond these inequalities of surface there are cavities in 
the limestone of the Upper Helderberg period, which are 
filled with greenish-gray clay, like the underclay of coal 
seams. These are so numerous and decided in their character, 
as to leave no doubt that they are ancient enlarged fissures 
and cavernous openings made by running water and after- 
wards filled with clay, during the deposition of the Coal 
measures. One of the most remarkable exhibitions of this 
kind occurs in the vertical face of a quarry at Rock island. 
The strata consists of shales and sbaly limestones of the 
Hamilton group, and some beds of the limestone of the Up- 
per Helderberg. The surface of the rock beneath the super- 
incumbent soil presents a depression which deepens into a 
broad funnel-shaped cavity, gradually narrowing below till 
within ten feet of the bottom, when it spreads out on one 
side with an irregularly arching roof and an unequal floor. 
It is filled from top to bottom with hard ^lay, similar to the 
underclay of coal seams. At the top of the funnel, this clay 
is of a reddish-brown color, due to the infiltration from the 
ferruginous soil above ; but below it soon becomes of the 
ordinary gray color. The laminations of this clay conform to 
the curvatures and irregularities of the roof and floor of the 
ancient cavern, and exhibit the appearance of having flowed 
in while in a semifluid conditipn, while the hydrostatic pres- 
sure of the mass above, acting through the deep funnel, had 
forced the soft mass againt the walls and ra«f of the cavity, 
causing it to assume in its lamination' the samq contour. 

• [ Iowa Scbvxt.] 
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. La the midst of this clay was the impression of a 
Eitomphahts, distinct from any known in the surrounding 
rook, and very similar to a carboniferous form. The diell 
itself was not seen : with this exception, no remains of fos^ 
sils were observed in the clay at this locality. 

The followmg diagram illustrates the cavity described 
above : its extension to the left had been cut off in quarryii^ 
at the time of the 'examination. - 


Fio. 9.— Section at Rock island. 



a, a. limestone of Doronian age. 

hf h. Ash-colered clay, like the underclay of coal seams. 

e, c. Gravd and yellowish loam. 
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If anything were wanting to complete the chain of fiuits, 
and carry the most conclusive evidence, it is found in a sec- 
tion near Iowa city ; where, in a cliiSf of limestone of the 
Hamilton group, we have the following phenomena. Between 
beds of nearly horizontal limestone, appears a black baud 
extending thirty or forty feet : this consists of black carbo- 
naceous mud, the upper part having the character of cannel 
coal, and the lower part a slaty carbonaceous shale. Benet^h 
this, and less extended, a thicker layer of clay precisely 
like that which is found in the cavities before described, 
and of the character of underclay, fills the upper and 
broader part of the cavity ; while below this, and occupying 
tlie deepest parts, is a cOarse sandstone, which follows, in its 
lines of lamination, the curvatures of the limestone upon 
wjiich it lies. 

The following diagram illustrates this description : 


Fig. 10.— Section near Iowa city. 



fr, h. Coarse sandstone in curved lamina). 
e, c. Ash-colored and greenish undcrclay. 

d, d. Coal seam; the lower part shaly, and containing Asli teeth. 

Here we have all the phenomena attending a true Coal 
measure seam of coal : the sandstone, the underclay, and the 
coal seam resting upon it; and to complete the analogy, the 
slaty portion of the seam contains JisA teeth of carboniferous 
pharaOter. All this is enclosed in limestone, Which, in the 
Stiite of New-York, where the series is more complete; lies 
kfk depth of more than five thousand feet below the Coal 
measures. 
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:;3Dho oxpltoation is obvious. This instance oorrespoiicUt. 
with the preceding, being only a little more complete in itB 
series of members, while the aperture of admission is not 
* visible in the exposure. The coarse and fine sand were first 
transported, and, entering some fissure in the rock, continued 
in deposition in this cavity, while a bed of similar sandstone 
was being formed outside and upon the bottom of the sea. 
This ceased, and then came the clay, which was continued in 
like manner, while the underclay of an exterior coal bed 
was in process of deposition. Lastly, the carboniferous mud, 
derived from the materials of a coal seam, was filtered 
through the fissure, filling the remaining space, and spread 
out in the narrow seam beyond. 

There is no mingling of the materials, as if resulting from 
the breaking up of a coal scam at a later and modem period. 
JSvery part is as distinct as in the Coal measures elsewhere ; 
and this could only have resulted from a participation in 
th|^ causes then operating to produce those extensive beds 
of sand, clay, shale and coal which make up the Coal mea< 
sures*. 

. It must be observed, also, that this point is near the north- 
eastern margin of the coal basin, and beyond the limits of 
nny known productive coal seams ; a few isolated patches 
of sandstone and shale being all the remaining evidences of 
the extension of the series in that vicinity. 

An example of the outlying Coal-measure sandstones, 
without visible coal seams, may be seen in a quarry on the 
river above Iowa city, lying apparently in a valley of de- 
nudation in the Devonian limestone. The phenomena might 
indicate the existence of a fault, by which the higher rocks 
afO thrown; but from similar examples we infer that it is 

* The fisBures and caverns occupied by the lead ores in Iowa, Wisconsin, Illinois and 
Mliiiouri, are apparently of similar character and origin; the period of their lbnnatl6ii« 

the manner in which they have been filled with the sulphurets of iron, line 
lead, being a subject for discussion and investigation. 
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duo to denudation of the limestone, and the subsequent 
deposition of the shaly sandstones. 


Fio. 11. — Section near Iowa city. 



а, a. Limestone of Devonian age. 

б. Shaly sandstones of the Coal measures : about thirty feet exposed. 


This unconformability of the Coal measures in Iowa to 
the strata below, renders it the more difficult and laborious 
to follow out and determine the boundaries of the workable 
coal beds. The formation, in its general direction and out- 
crop, does not correspond to the general direction of the 
inferior groups, nor has it participated in the great 
movements which disturbed and elevated those lower 
strata : consequently no outline of any one of these, how- 
ever carefully traced^ will aid in determining the limits of 
the Coal formation. Its outcrop may lie transversely or ir- 
regularly across the outcrop of one or several of the forma- 
tions below ; and it will require much time, and patient in- 
vestigation, to determine accurately the limits of the outliers 
which occupy circumscribed areas of depression or ine- 
qualities in the siurface of the older rocks. For the same 
reason it becomes more important that the Coal formation 
be made a special object of investigation, and its limits ac- 
curately determined and defined. 

It will probably be found that towards the northern mar- 
gin, the measures are barren of workable coal seams, while 
other indications of coal- may exist. From these circiunstan-* 
ces, and from the nature of the coimtry, whiph is deeply 
covered with drift and later deposits, examinations will be 
more satisfactorily carried on from the central or southern 
pa^ towards the northern and northwestern margins, by 
fdOowing up fhe channels of the streams. in that direc- 
tion. 
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• * in concluding this sketch of the Palaeozoic formatiOiis 'Uf 
Iowa and the Upper Mississippi valley, it becomes necessary 
to notice the occurrence of the important limestone forma- 
tion every where associated with Ithe Ooal measures Of the 
West. 

In Northern Ohio ( and probably extending into Pennsyl- 
vania) there are thin bands of limestone associated with the 
Goal measures. In several localities examined, these beds are 
more or less shaly in character, often separated by wide 
vertical joints, and weathering to a brown or greyish-brown 
color. These calcareous and shaly beds are always highly 
fbssiliferous. 

In Southeastern Ohio, and the adjacent parts of Virginia 
and Pennsylvania, fossils similar to those characterizing the 
calcareous bands of that part of the series regarded as thC 
Lower Coal measures, mark the. Siliceous or Buhrstone for- 
mation of the central portion of the Ooal measures, and also 
tl^e shaly calcareous beds in the same position. Although 
recognized at numerous points, I am not aware that these beds 
have been regarded as parts of a continuous formation, or 
that their position in the eastern coal fields is known to be 
constant. 

A comparison of fossils from numerous localities in the Coal 
measures of the West show very conclusively that one or 
more of these limestone bands are continuous ; or, at least, 
that the same association of fossil species occurs at so many 
points, as to leave no doubt of a similarity in the conditions 
of the ocean bed over a wide area now occupied by the Coal 
jneasures. 

Drawing onr conclusions from the occurrence of the same 
species.of fossils, and from the constancy of their association, 
we infer that one of these bands of limestones* exists over 
a large area in Northern and Northeastern Ohio, and that 
the same can be recognized on the west side of the Cincin- 
nati axis, and traced through' Indiana, Illinois, Iowa, Ne- 
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hraska, Missouri, and Kansas, every where marked by the 
same species of fossils. 

Limestones of the character here described, and contain- 
ing the same association of fossil species, are largely de- 
veloped on the.jilissouri river and other places within the 
State of Missouri. In his Geological Report of 1855, Prof. 
Swallow has placed these fossiliferous limestones and calca- 
reous sh^es in the Upper Coal measures, and has shown 
them to have a much greater development than in any of 
the more eastern localities. In the cliffs at Weston, Missouri, 
he has given a section of limestone bands, shale and majrl, 
with some thin bands of sandstone and seams of coal, alto- 
gether of more than two hundred feet. From these facts, and 
from others derived from Illinois and Iowa, it appears that 
there is a constant increase in the thickness and importance 
of these calcareous formations of the Coal measures as we 
pass 'Westward ; while there is a palpable diminution, in the 
thickness of the sedimentary portions, or the shales and 
sandstones of the same formation. Measurements made at 
numerous points, over a large part of the western coal field, 
show altogether scarcely more than one-tenth of the thick- 
ness of the Coal measures of Pennsylvania, and in many 
places they are even less than in this proportion*. We must, 
therefore, be prepared to find ultimately that the Coal mea- 
sures, or at least the productive portions of that formation, 
thin out in great part or entirely in that direction ; while 
the calcareous portions, which are of marine origin, will be 
, found increasing in force. 

The prevailing fossil species which mark the occurrence 

* Prof. H. B. Rogers estimates the Coal formation of Pennsylvania at 6750? feet, and 
the uaderlyii^ conglomerate at liOO.feet; while Prof. Swallow, in his Geological Re- 
port of Missouri, has given 640 feet as the thickness of the Coal measures. In Iowa, no 
measurements have yet reached five hundred feet. Therefore reducing our estimate of 
the easteim measures to 5000 feet, the western measurements give only about one-tenth 
to one^i^th. It is quite probable, however, that we shall yet find a greater thickness 
in Mine poi:^Ions of the western coal field, though we can scarcely expect one thousand 
eet k those portions examined. 
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of ihere caltareous bands are Spirifer earner atus, 8. linedvs, 
. Ter (Latvia subtilita, T. millepunctata, Produetus rogersit Pi 
eemireticulattis, Mlorisma and other fossils. These species are 
almost always associated in .the localities examined over the 
wide area where this formation extends. Ip all the colleo 
tions of Carboniferous fossils brought from the far west by 
several exploring expeditions : those made by Capt. Staxs> 
Buar in his route to the Great Salt Lake.; by the Pacific 
Railroad explorations and surveys, by the United States and 
Mexican boundary surveys, by Dr. Robmer from Texas, and 
from other sources, all or several of the species cited above, 
as well as others, have been identified. At the same time all 
the collections which have fallen under my observation have 
not alBfbrded any characteristic species of the Lower Carbo- 
niferous limestones, or from those of the age of the lime- 
stones of the Mississippi vAlley, previously described. Not- 
withstanding, therefore, that the Lower Carboniferous lime- 
stone has been cited as occurring in the region of the Rocky 
mountain range, there appears thus far no evidences of its 
existence in that region*. 

From a compariwn of the fossils, we must conclude that 
the great limestone formations which are known at numerous 
intervals, and extending for long distances continuously in 
the Rocky mountains, and which extend not only from the 
northern limits of the United S^tes, but from the shores of 
the Great Northern Ocean to the Gulf of Mexico, are of the 
same age, and are parts of the same formation which in the 
Coal measures of Ohio is marked by a band of limestone of 
a few feet in thickness. 


* Tho Productu$ aemireticulatuif aud a few others which are species known to have a 
wide geographical range, have been brought, with other fossils characteristic of tlie 
highpr Carboniferous limestones, A-om some localities near the Rocky mountains. This 
fket shows that these species have a greater geological range than most of the Lower 
Oarboniftrous forms, or that the Lower Carbonifbrous strata occur In the same netj^bor- 
hood. The same species have also been cited, on good authority, as occurring in the Coil 
measures. ^ ; 
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The limestone of the Booky mountains is represented by 
Capt. Stansbubt, and others, as forming the greater part of , 
moimtain ranges which have an elevation of three thousand 
feet above the plain; and similar observations have been made 
along the line of the Boundary Survey in Mexico. This lime- 
stone, which has been identi^ed by its fossils as occurring 
near Fort Laramie and in the neighborhood of Great Salt 
lake, is known in like manner from collections made near 
Santa Fe, New-Mexico ; at the Pecos village ; the Mogollan 
mountains ; at £1 Paso on the river San Pedro ; and in the 
Guadeloupe mountains, and other localities : and from the 
massiveness and compact texture of many specimens, and 
the subcrystalline character of others from the southwest, 
we are prepared to find that this rock has become much 
m6re extensively developed in that direction. The shaly beds 
which accompany the limestone in the more northern and 
eastern localities, and are there often more conspicuous than 
the limestone itself, have so far diminished that they form 
no striking feature in the topography of the region. We have 
no information that coal has been found in this connexion ; 
and it is probable that both the coal and the shaly and are- 
naceous materials associated with it have thinned out in that 
direction, or become of such tenuity as to be of no importance. 

In connexion with the description of these formations, may 
properly be introduced the following remarks on the same 
subject*. 

The relations of this limestone to the Lower Coal mea- 
sures, in the States bordering the Mississippi river, render 
its occurrence a subject of interesting economical enquiry. 
Since we know that the most extensive and valuable beds 
nf coal in the West are of the Lower Coal measures which 
lie beneath the upper limestone, they may still be found to 

. * Beport on the Geology end Petoontology of the Ifexloen Boundary Survey, hy 
Hau, p. ISi. 

[ Iowa Subvxt.] 
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ttiiderlie the Carboniferous limestone of the Rooky mountains, 
; iiS they do the same limestone in Kansas, Missouri, Iowa, 
^Illinois and Indiana. Thus far 1 am not aware that any in- 
quiries of this kind have been instituted in the explorations 
and surveys already made. 

** Having thus briefly described the range of the Upper 
Carboniferous limestone, we may now teke a comprehennve 
view of its conditions and extent. We find that during the 
Coal period, in the States east of the Mississippi river, thin 
strata of limestone, or calcareous shale, were deposited. 
These are charged with brachiopoda of genera characterizing 
the Carboniferous limestone below the Coal measures, but 
of species which are, for the most part, distinct and peculiar. 
So thin and insignificant is this formation, that we. can 
scarcely regard it as the product of a wide and deep ocean. 
Tracing it westward, however, its importance increases, and 
from being entirely subordinate to the Coal measures proper, 
it becomes a characteristic mass ; the calcareous mud min- 
gles with the coal, and the latter becomes subordinate to the 
litnestone and calcareous shales. Still farther west it is a vast 
limestone formation, next in importance to the great calca- 
reous formation below the coal, or Lower Carboniferous lime- 
stone. 

** The .conditions favorable to the production of an exten- 
sive deposit of marine limestone are not such as usually 
accompany the production of coal. In the present instance, 
the ocean, depositing the great limestone formations previ- 
ous to the Coal period, occupied to a great extent the present 
area of the Coal measures which succeeded in the valley of 
the Mississippi. Land plants in excessive growth, estuary or 
shallow- water shells, attend the production of coal mid its 
associated strata. We begin thus to comprehend the truth, 
that during the period of the great Coal formations of the 
West, in which these calcareous deposits were in course of 
formats — thart during the oscillations which we know to 
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have occurred throughout the Coal period, there was a time 
when the whole area became depressed so as to allow the 
waters of the western ocean to flow over all the Coal-measure 
region, or, at least, as far northward and eastward as the 
northeastern part of Ohio; and from hence is derived the 
limestone under consideration. The calcareous bands de- 
posited along the northeastern margin of this ocean we now 
And interstratificd with seams of coal, and beds of shale 
and sandstone containing land plants ; while, as the waters 
deepened towards the west and southwest, the formation 
exhibits the differences of character which we would ne- 
cessarily expect to find in an ocean deposit. 

“ The evidences of the existence of this ocean in the far 
west and southwest during the Coal period amount to al- 
most a proof that the conditions of that area, which now 
constitutes a part of the continent, were never such as to 
admit of the production of coal plants and the deposition of 
such materials as make up the coal measures, at least during 
the latter part of the Coal period. In regard to the earlier 
part of that period, or the time in which the lower coal 
measures were formed, we have not, at present, as I conceive, 
the means' of fully deciding what were the conditions in the 
central and soutwestern part of our continent.” 

These facts, the result of so many observations, and coin- 
cident over so vast an area in the west, confirm conclusions 
drawn from other sources, that the dry land and land plants 
first appeared in the eastern part of the continent. Indeed 
we have good reason to believe that dry land existed in 
proximity to our present continent on the east from the 
earliest geological time, as shown in the vast accumulation 
of materials in the Laurentian and Huronian periods. 

The Potsdam sandstone, it is true, seems to be almost 
equally spread out over the entire breadth of the country, 
from the slopes .of the Rocky mountains, to 'the Atlantic; 
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and judging from its augmenting thickness in many western 
localities, we may expect to find it, either in its normal 
condition or as a metamorphic rock, strongly developed in 
some parts of the Rocky mountains*. Subsequent to this 
period, however, every sedimentary formation indicates the 
proximity of land on the east. The great thickness of strata, 
coarse materials, and numerous fucoids of the Hudson-river 
group in its eastern extension, indicate proximity to land, or 
the course of strong currents ; while in the west the forma> 
tion dies out in some inconspicuous fine shaly and calcareous 
beds, which, both in the nature and condition of the material 
and in the fossil contents, indicate great distance from land 
and a quiet ocean. The Clinton group, in like manner, in its 
coarse materials and abundant fucoids, points to a littoral 
condition of its area of deposition in the east; while it 
gradually diminishes in its westerd extension, and is finally 
altogether lost in that direction. 

j In the sedimentary rocks of the Devonian pefiod, including 
the Hamilton, Portage, Chemung and Catskill mountain 
groups, we find in Canada and Eastern New- York the first 
appearance of land plants, some of which closely resemble 
plants of the Coal period ; and it was at that time that this 
peculiar vegetation began its existence on this continent, 
where we now find its remains in strata of these several 
groups. 

Notwithstanding this great accumulation of land-derived 
material with its marine shells, gradually decreasing west- 
ward as calcareous- deposits increase — its numerous fucoids 
and land plants, the whole series has diminished to less than 
two hundred feet of marine sedimentary deposits in the 
Mississippi valley, and is there marked by marine fossils 
only. 

We cannot expect that the Coal formation, with its land- 
derived materials and its abundant land plants-^ far more 

• * See Note on page 146. 
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abundant in the east than in the west — will prove an ex- 
ception to this general rule; and when we find that these 
strata have a thickness of more than fourteen thousand feet 
in Nova-Scotia, according to the measiurements of Sir W. E. 
Logan ; that the productive coal measures in Oape-Breton 
are estimated hy Mr. Brown to exceed ten thousand feet ; 
and that in Pennsylvania, the coal measures, including the 
conglomerate, may be about eight thousand feet, and in the 
Mississippi valley one thousand feet, we are forced to the 
conclusion already suggested of the ultimate disappearance 
of the Coal measures in that direction. 

It would therefore appear, that from the earliest Silurian 
times, the.GreatWest, or the region of the Rocky Mountains, 
has. been an ocean, which successively received the finer se- 
diments derived from eastern lands, or which produced within 
its own area the calcareous deposits, bitt ever an ocean, not 
only to the close of the Carboniferous period, but still later 
through the* Permian, Jurassic and Cretaceous periods ; 
showing apparently no evidences of dry land till about the 
beginning of the Cretaceous era, or perhaps a little earlier ; 
while in later Tertiary periods, the continental fauna and 
fiora have been remarkably developed over the same area. 

Thus while the older Palaeozoic formations have been 
largely accumulated in the east, in successive beds, having 
altogether a thickness of several times the height of our 
highest mountains, they have greatly diminished in the west. 
At the same time, while the Post-palaeozoic formations are 
very thin or often absent in the east, they have accumulated 
in vast amount along the line of the Rocky mountains, from 
one end of the continent to the other. 



142 


OEOLOOIOAL SURVEY OF IOWA. 


SUPRA-CARBONIFEROUS FORMATIONS OF IOWA. 

Although there have been no careful examinations in the 
western part of the State of Iowa, we are nevertheless pre- 
pared from previous information to find geological formations 
of newer date than the Coal period*. 

The Gypsum beds of the Des Moines valley, which are 
placed by Dr. Owen in the Coal measures, appear, from some 
examinations already made, to be but doubtfully connected 
with that formation, and to hold a position intermediate to 
that and the Cretaceous formation above. 

In the early part of 1857, Mr. Wortuen placed in the hands 
of the writer some j)eculiar fossils, collected several years 
since in Illinois, and supposed to be from the Coal measures. 
(These, however, were at once recognized as of peculiar forms 
differing from Coal-measure fossils ; and a farther examina- 
tion proves them to be of Permian types, and closely allied 
to British speciesf . From these and other facts, we infer the 
existence of the Permian system in the southeastern part 
of Illinois, while we have also some evidence of the occur- 
rence in Western Iowa of the same formation, with which 
we have reasons to suppose the gypsum beds are intimately 
related. These facts increase the interest of geological in- 
vestigations in the west, and show the existence of the 

-♦ Tlic occurrence of the Cretaceous formation in Iowa and the adjoining territories had 
been made known by the previous explorations of several parties, and is shown upon the 
geological map accompanying the Report of Dr. D. D. Owkn as low down on the Missouri 
as the moutli of Sioux river ( Memoirs of the American Academy of Arts and Sciences, 
Vol. V, New series; Geological Report of the United States and Mexican Boundary Sur- 
vey). Sec also Sillimam’s American Journal of Science and Arts, Vol. xxiv, 2d series, 
July 1857; and Proceedings of the Academy of Natural Sciences, Philadelphia, etc., for 
Notices of the Cretaceous strata of the United States. 

t They arc of the Genera Pleurophorus^ Mytilus^ Monotis, and Pccten. A farther 
notice of these fossils will be found under the head of Puheontology in the subsequent 
pages of this Report. 
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entire Palssozoic series in this discovery of its most recent 
member*'. 

We have not yet sufEicient knowledge of the relations be- 
tween the beds containing Permian fossils and those of the 
Carboniferous period, to speak with certainty of the charac- 
ter of this sequence, or whether the two are conformable 
with each other m their stratification, though we infer a 
want of conformity. 

The higher beds of the Coal measure-liihestones are some- 
times of a reddish or brownish color, corresponding in this 
respect to the limestone mentioned by Mr. Salter as brought 
from Albert land, in North latitude 78”; and we infer firom 
the fossils cited as occurring in this and other northern lo- 
calities, that the limestone there termed “ Carboniferous 
limestone” is in truth a continuation of the limestone of the 
Rocky mountains, or the Carboniferous limestone of the 
Coal-measure epoch. This limestone, in its more northern 
localities, presents in its higher beds much variation in color 
and texture ; and we shall not be surprised to find a close 
similarity of character, if not an absolute continuity, between 
the beds of Carboniferous age below and the Permian above. 
The Illinois fossils referred to Permian types are, however, 
in a micaceou) sandstone, not unlike a true Coal-measure 
sandstone, so that we ^ave already evidence of considerable 
variety of composition in the materials referred to Permian 
age. 

The great development of the lower member of the Cre- 
taceous formation in Western Iowa and the adjoining Terri- 
tories of Kansas and Nebraska, and its extension below the 

* While these pages are passing through the press, Prof. Swallow has published in 
the American Journal of Science a notice of the discovery of Permian fossils by Mr. 
F. Hawh in Kansas, during the present year; and almost at the same time, March 2d, 
Messrs. Mekk and Hayden have read a pa|)er before the Albany Institute, upon some 
Permian fossils sent firom Kansas by Mr. Hawn, and others collected by Dr. Hayden in 
Nebraskit, and by Dr. J. G. Cooper in Kansas; so that the Permian system is now known 
at several points over an extent of more than ten degrees of longitude and at least four 
degrees of latitude. 
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Hne where any well marked cretaceous species have been 
found, suggests very strongly that we shall yet find lower 
geological formations, or those of the age of the Jura, or 

- Oolite of Europe. The discovery by Dr. Hatden of a species 
of the Oenus Hettanqia ( which is regarded in Europe as of 
Jurassic age), at the mouth of the Judith river on the Upper 
Missouri, though associated with other unmistakable creta* 
ceous fossils, points to the probable discovery of strata of 
Jurassic age in this region. The discovery of Oolitic or Li- 
assic rocks in Exmouth island by Captain Bblcheb, referred 
to by Mr. Salter’*' in the paper previously cited,, is very signi- 
ficant. He alto mentions the discovery by Capt. M'Clintock 
in Prince Patrick’s land, lat. 76* 30', Jong. 117* W, of Oolitic 
or Liassic fossils, Ammonites^ Spirifer, Pecten, etc. These lo- 
calities correspond to the northerly trend of the Carboni- 
ferous limestone of the Rocky mountain region, and the 
accompanying supra-carboniferous formations. 

' The great thickness of sandstones and marls shown by Mr. 
Marcou in his section of Pyramid mountain, an outlier of the 
Llano Estacado, below any well marked cretaceous fossils, 
when taken in connexion with the facts above stated and others 
lately brought out by collections made much farther to the 
south, indicate the probable occurrence of lower fossiliferous 
rocks, or those of the Jurassic age, along the whole length of 
the Rocky mountains, and probably coextensive with the 
lower member of the Cretaceous system. 

Thus far the collections made in the explorations across 
this western country have brought us no true Jurassic fos- 
sils, and it is only in the far north, and upon the Pacific 
coast, as well also as in the southern extremity of the con- 
tinent, that we have the evidences of the existence of th es e 
rooks below the Cretaceous formation. 


* “ On lome additions to the Geology of the Arctic Regions”, by J. W. SaaTit, F.O.S. 
Seo Report of the British Association for the Advancement of Science for 1866. 
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It should not be forgotten, moreover, that in the sections 
made along the eastern slope of the Rocky mountains and 
upon the Missouri and its tributaries, no absolute continuity 
has been traced, and the hiatus which is admitted between 
the Carboniferous limestones of the Coal-measure epoch and 
the true Cretaceous deposits is great enough to allow of the 
existence of all the intermediate formations. 

The investigations of these formations, including the com- 
pletion of the examinations in the coal field, will form the 
subject of a subsequent volume.' 

The geological formations of greatest economical impor- 
tance in the State of Iowa, are the Galena or lead-bearing 
limestone, the Coal formation^ and the Gypsum formation. 
All the intermediate rocks are more or less calcareous, af- 
fording abundance of lime and ordinary building stone, and 
some of them hydraulic cement. 

The formations throxighout the southern, eastern and. cen- 
tral parts of the State, are all of such a character as to 
produce soils of immense agricultural capacities ; and the 
geological structure of the State clearly indicates that her 
agricultural products, her coal mines, and beds of gypsum, 
will constitute her greatness of resourses and her future 
wealth. 


NOTE BEFERRED TO ON PAGE 140. 

Tbe Reports of Messrs. Foster and Whitney, and of Dr. D. D. Owen, on the Lake 
Superior District, as well as several Mining Reports by S. W. Hill, esquire, and others, 
pf parts of the same district, show an enormous accumulation of material in that region 
during the period of the Potsdam sandstone formation. Not only from the nieasureroents 
there made, but from the phenomena accompanying the deposition of the sandstone and 
associated shales and conglomerates, 1 infer that the greatest thickness of this rock will 
be fimud in that district. At the same time the measurements made farther to the west, 
together with the occurrence of similar phenomena to those upon Lake Superior, show 
that the same formation maintains great thickness far to the west of the Mississippi 
river. 


[ Iowa Subvbt.] ’ • 
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GEOLOGICAL MAP AND SECTIONS. 


The preceding descriptions of the geological formations are illus- 
trated by a geologi(cal map of the eastern half of the State, showing 
the extent of these successive formations as iar as they have been 
traced into the interior. Some of these have not been traced to the 
northern limits of the State, and this condition of the investigation 
is indicated by the absence of color in those parts of the map. In a 
tew instances the great accumulation of drift and prairie formations 
has so completely obscured the line of Junction of two formations, 
that the limits cannot be safely indicated until more detailed obser- 
vations have been made : these parts are'llkewise left uncolored. 

Several outliers of the Coal measures are sliown beyond the gene- 
ral northeastern limits of the formation, resting uncbnformably upon 
the Carboniferous limestone, the Devonian and Silurian formations 
as already described. Some iwrtions of the Coal formation in the 
southern part of the State have been examined onlyin a g^eral 
manner, sufficient to determine the occurrence of these strata as 
colored upon the map. 

The geological sections embrace the results of an examination of 
the rocks along the Mississippi valley, fi-om the north line of the 
State, to the mouth of the Des Moiues,river ; and in order to show ffie 
entire series of the Carboniferous limestones as they occur ffirther 
down the river, the section { with some interruption ) has been ex- 
tended so far as to include the limestones of Chester and Kaskaskia. 



CHAPTER IV. 


GEOLOGY OF THE DES 3IOINES VALLEY. 


llEP<mT OF A. II. WORTHED, 

As8I.HTANT Geoloqiht, 

FOR THE YEAR 1856. 

TO PROF. JAMES HALL, 

State 'GKOLoai«T. 

Sir : I here\(rith submit the result of my examinations duriug 
the past season in the Valley of the Dcs Moines, and along the eastern 
border of the Iowa coal field, made with a view of determining the 
number, thickness, and relative- value of the different coal seams 
outcropping in that part of the State. * 

. A. H. WOBTUEN, ^isutant GeologiH. 

Wartaut {JUinou), Deember 18<>(). 


The first work done was a section from Burlington to the 
nearest outcrop of coal on Skunk river. Going west from 
Burlington on the Augusta road, the first rocks seen in place, 
are exposed on a small branch of Long creek, about two and 
a half miles northeast of Augusta and about three*quarters 
of a mile in a direct line north of Skunk river. 
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/! Alt 'this point I found the Lower Archimedes or Keokuk 
limestone exposed about sixteen feet in thickness, and over- 
laid by twelve feet of blue marly clay containing geodes. 

One and a half miles below Augusta, at the mouth of Long 
creek, I* found the Burlington beds in place, giving the fol- 
lowing section : 


Brown and gray crinoidal limestone .... 52 feet. 


CmsMiTNa 

GROUP. 


Light gray limestone . 
Oolitic band . . • . 

Unexposed .... 


1 foot. 

2 feet. 
85 feet. 


On the south side of Skunk river, opposite the town of 
Augusta, the Burlington limestone forms a bluff eighty feet 
in height, composed of gray and brown limestone, .with 
cherty bands intercalated, and rich in fossil remains, among 
which the following species were identified. Actinocrinus 
verneuiliams, A. rotmdus, A. pyriformis, A.christyi, A.uni- 
comi, Platycrinus planus, P. corrugatus, Pentremites elongatus, 
' P. melo, P. norwoodi, Spirifer sowerbyi, S. ventricosus, S. for- 
best, Terebratula latnellosa, and several species of corals. In 
the upper part of the bluff at this point, and about twelve 
feet from the top, a thin band of limestone is seen densely 
filled with remains of fishes, consisting of jaw and palate 
teeth and spines. This seems to be identical in position with 
the fish bed previously observed at Quincy and on Honey 
creek in Illinois, and is the loVest of the three already 
known in the mountain limestone of this region. 

One mile above Augusta, on 'the north side of Skunk 
river, following up a small creek, the following section was 


made : 

^rown slaty limestono . ■ 6 feet. 

Conoretionary limestone 18 feet. 

Mag&esian limestone 5 feet. 

Bine and yellow marlites with geodes 40 feet. 

Grey oherty limestonea, containing the fossils common to the 

lower beds at Keokuk 50 to 60 ft. 
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From foregoing sections it will be seen that the- whole 
series ‘of mountain limestone beds, from the base of the 
Burlington crinoidal to the concretionary limestone, are found 
in situ within one mile of Augusta, but thinned out so ’ that 
the whole series does not occupy a stratigraphical thickness 
exceeding two hundred feet. Detached blocks of quartzose 
sandstone were observed in this vicinity, undoubtedly be- 
longing to a higher bed, and which probably appertains to 
the Coal measures. 

Five miles above Augusta at Wilson’s mill on Skunk river, 
the Keokuk limestone crops out in the river bluff from ten 
to fifteen feet in thickness, and is overlaid a short distance 
back from the river by the geode bed, which is only partial- 
ly exposed. Isolated blocks of the concretionary bed were 
also abundant, indicating its presence^ though it was not seen 
in place here. 

On the northeast quarter of Section 14 in Township 69, 
Range 5 ( Fleasant-ridge), a thin seam of coal has been 
opened at several points, the coal varying from 10 to 14 
inches in thickness. This is overlaid by a slaty clay resem- 
bling a fire clayi and is underlaid by about six feet of bitu- 
minous shale and shaly sandstone, the latter resting directly 
upon the limestone. The upper layers of this limestone are 
regularly bedded in strata from four to eight inches thick, 
compact, and of a light grey color, afibrding an excellent 
building material as well as lime of superior quality. 

At Lowell, just below the mill-dam, the upper layers of 
the Keokuk limestone may be seen at low water ; and from 
the loose material thrown out in constructing the mill-race, 
I obtained several fish teeth, as well as the small Spirifer so 
common in the Keokuk beds. About half a mile below the 
town, at the mouth of the creek, the following section was 
made 
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Jtigbt grey eonpsot limestone . .12 fiset. 

Boff-Ksolored magnesian limestone 16 f&et. 

Breooiated arenitcoous limestone 24 feet. 

Unexposed 15 feet. 


Blue marlites of the Geode bed extending to the river level . 26 feet. 

The two upper beds in the foregoing section ajQTord very 
good building material, the upper limestone being* pretty 
regularly bedded in layers from four to twelve inches thick, 

' while the magnesian bed affords strata from fifteen to eigh- 
teen inches in thickness. Overlying these beds were indica- 
tions of the presence of the quartzose sandstone, though it 
was for the most part hidden under the drift deposits. 

From this point I went out to the neighborhood of Salem, 
to examine a seam of oannel coal reported to have been re- 
cently opened there. At the crossing of lUlot creek on the' 
road’ to Salem, and four miles from Lowell, I found the beds 
in the foregoing section outcropping in the bluffs of the creek. 
The next exposure of rocks seen in place was on Cedar 
creek, three miles west of Salem, near the bridge, where the ' 


following section was made : 

Light grey regularly-bedded lime-^tone 10 feet. ' 

Magnesian limestone in layers from 6 to 12 inches thick, 9 feet. 

Shaly magnesian limestone 8 feet. 

* Green argillaceous shale • * ^ 

Band of limestone . . . Ifoot. 

Geode bed extending below the level of the oreek . . 17 feet. 


One mile west of Cedar creek. On the lands of Drs. Eaton 
and Rodgers, I found the seam of cannel coal above refered 
to. The best exposure to be seen at this time showed the 
following beds. First, black slate five to six feet thick, with 
a tbin seam of cannel coal from four to five inches in thicks 
ness, intercalated in the slate. This was underlaid by ft band. 
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of Forruj^nous sandstone about one foot thick, and the whole 
resting upon a bed of gray shale of which about six feet only 
was exposed, as shown in the following section : 


Black slate . . . 

Gannel coal 5 inches . , > 6 feet. 

Black slate . • . . ; 

Ferruginous sandstone 1 foot. 

Grey shale 6 feet. 


Two miles southwest of Salem, on Little Cedar, the lime- 
stone equivalent to. the upper bed in the foregoing section 
on Cedar creek, is quarried extensively for building purposes 
f^nd for lime. Here it is a compact light grey liihestone, 
breaking with a smooth conchoidal fracture ; regularly bed- 
ded, in layers from four to six inches thick. Between the 
layers of limestone are inarly partings, which contain one 
species of Spirifer, two or three species of Terebratula and a 
Productus, all in a fine state of preservation. 

Three and a half miles northwest of Hillsborough on the 
lands of Mr. Martin, an interesting exposure of coal may be 
seen in connection with the following beds : 


Fio. 13. 
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tiiro coal aeams approach so sear together that fhe^ 
stoy be wrought as one ; and a drift has been made into the 
hill in a westerly direction by the present owner, and a suf- 
ficient amount of coal has been taken out each season to 
supply the demand of the neighborhood. Being away from 
any navigable stream or line of railroad, the demand for 
coal is not so great as to justify the working on a large scale. 

At the time of my visit, the. drift was partially filled with 
water and consequently inaccessible, and I was unable from 
this cause to obtain specimens of this coal ; but through the 
kindness of Mr. Martin, specimens for the State Collection 
and for*analy»s have since been received through Messrs. 
Chittendbn and M'Gavic of Keokuk. 

Agreeable to your instructions,' the next work undertaken 
was a section up the Des Moines river. 

Crossing the Mississippi at Warsaw and ascending the Des 
Moines, ’the first rocks seen in place are found at St. Fran- 
cisville, on the south side of the Des Moines river, where 
the following section was made : 

Light grey regularly-bedded limestone containing Lithottro- 


tion 14 feet. 

Impure concretionary and siliceous ? limestone ..... 10 feet. 

Brown arenaceous limestone, with veins of calcareous spar . 2 to 4 feet. 

Argillaceous and siliceous rook, breociated and concretionary, 

without fossils 24 feet. 

Begularly-bedded magnesian limestone 6^ feet. 

Argillaceous and marly bed, with bands of impure limestone 


containing geodes of quartz crystals, calcareous spar and 
ohaloedony • ... 40 feet. 

Kooknk limestone, with Archimedes oxeem, fish teeth, etc. . 15 to 20 ft. 

The lower part of the Geode bed is here quite caloareous, 
apd' passes almost imperceptibly into the Keokuk limestone 
below. The. upper part i§i veiy argillaceous, and' is filled with 
geodes, many of which contain magnificent crystals of cal- 
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careotts spw or dolomite, and occaisionallj, minute cry stale 
of . zinc blende and sulpburet of iron. The magnesian lime- 
stone bed is quite thin in the immediate vicinity of the town 
of St. Francisville ; but one mile above, dt is from ten to 
twelve feet thick, and has been quarried extensively for the 
construction of the locks and dam at this place. As this rock 
usually hardens on exposure to the weather, and can be ob- 
tained in blocks of suitable thickness, it is well adapted to 
works , of this kind where strength and durability are the 
great ends sought. 

. The bed overlyring the magnesian limestone occupies the 
place, and is undoubtedly the representative of tlie Warsaw 
Archimedes limestone, and yet very dissimilar in aspect 
and in constituent material at these two localities, though 
only some seven or eight miles apart. 

At Warsaw, this bed consists of bands of blue marly clay, 
with intercalations of limestone, and the whole filled with 
fossils in the greatest abundance, especially corals. At St. 
Francisville, we have a rough siliceous rock, brecciated and 
concretionary, without regular lines of bedding, utterly 
worthless for all economical purposes, and entirely destitute 
of fossil remains. Here we have a striking example of the 
changes that may take place in the lithological characters 
of the same bed in the distance of only a few miles. 

Crossing the Des Moines at St. Francisville and ascending 
the river on the north side, the first rocks seen in place were 
found at the crossing of a small creek four miles above the 
ferry. This was an outcrop of a portion of the concretionary 
limestone, but not sufficient to afford a good section. The 
outcrop seen was some thirty or forty feet above the bed of 
the river. 

At Belfast, where Dam No. 2 was in process of construc- 
tion, extensive quarries have been opened in the magnesian 
Bed^ and the rocks at this point afford the follpwing section : 
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Q^vetionaiy Umestone, puti&lly exposed 26 to , Sp ft. 

>T}iiit*bedded gray limestone 10 to 12 ft. 

HMsive magnensn limestone, some layers very arenaoeons . 14 feet. 
Unexposed 25 feet. 


The gray limestone overlying the magnesian bed in the 
foregoing section, is thin-bedded in layers of from one to six 
inches. 

The magnesian bed is fblerably massive, affording layers 
from sixteen to twenty-four inches thick, and is used for 
constructiitg the lock and dam at this point. In the bed of 
the creek just above the dam, the blue argillaceous marlites 
of the geode bed crop out at the base of the bluff, and un- 
doubtedly occupy the lower twenty-five feet in the above 
section. Three miles above Belfast the magnesian bed is found 
in place, only ten feet above the river level. 

In the bluffs at Croton a good section may be seen of the 
beds overlying the magnesian bed, presenting considerable 
variety in their lithological characters, as may be seen by 


the following section : 

Massive quartzose sandstone 6 to 8 ft. 

Green and yellow shale 1 ft. 8 in. 

Fine-grained gritstone 6 inches. 

Coarse fermginous sandstone 1 ft. 6 in. 

Ferruginous shale 8 inches. 

Olisrty band >6 inobes. 

Oompaot sandstone 2 ft. 2 in. 

94gnlarly*bedded gray limestone, in layers 6 to 12 inobes • 

thiok, the upper part having an oolitio stiuoture . . . 10 ft. 8 in. 

Breeeiated and concretionary limestone . . . . . . , 12 to 16 ft. 

Brown arenaoeons band 4 ft. 6 in. 

Slope nnexposed 86 ftett 
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The inaateriiJ for the construction of the Look and Dam 
No. 3 have been mostly obtained from the regularly bedded 
gray limestone of the above section, and the compact sand- 
stone resting upon it. At one point in the quarry, the con- 
cretionary character' of the lower bed was observed to extend 
quite up to the sandstone, rendering the whole mass, fbr a 
distance of ten to fifteen feet, entirely worthless for building 
purposes, and appearing like a dike of concretionary lime- 
stone replacing the regular layers above. 

In the bluffs, on the south side of the Des Moines, just 
above the town of Farmington, a drift has been made into 
the hill-side for coal, and the f llowing section was made at 
this point : 


Fig. 18. 



Slatj coal 

Blaek slato 

Coal 

Shale 

Shaly sandstone 

Massive sandstone .... 


Unexposod 


2rt. 10 In. 
1 foot din. 
1 foot 8 in. 

6 feet. 

6 feet. 


6 to 8 feet. 


20 feet. 


The co(^ in this section was slaty and poor ; and from the 
fact that the work has been abandoned, it is presumed the 
quality did not improve, on penetrating farther into the bluff. 

About two hundred yards higher up the river, the bluff 
is composed entirely of limestone ; and I was at first inclined 
to believe that there was a fault in the beds, by which the 
cold had been thrown down ; but after a very carefUl exami- 
nation^ I became satisfied that this state of things was not 
caused by a fault, but by an irregularity in the limestone 
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deposit, whi(^ here forms a trough or basin into which tiie 
Goal measures were afterwards deposited. This depression m 
the limestone appears to extend along the river for two or 
three miles, in a direction nearly north and south. On the 
north side of the river, coal is obtained in two localities in 
this basin : at Williams’s, one mile northwest of Farmingt<m; 
and at Johnson’s, one mile below. 

Fig. 14. — Section at Williams’s coal bank 

Shale 3 feet. 

Slate and coal . • 1 foot. 

Shaly sandstone^ with SHgmaria . . 0 to 8 feet. 

Main coal seam % . . . . ‘ . . . 2 to 3 feet. 

Ferruginons sandstone^ mostly hidden • , 5 to 0 feet. 

Limestone exposed in the bed of the oreeki 
about two hundred yards below the 
coal bank 8 feet. 


. Dr. Owbn, in his Bepdirt on the Survey of Iowa, Wisconsin 
and Minnesota, constructs a section at this point ( see his 
Report, page 107), exhibiting five coal seams in regular order 
one above the other. A careful examination at this locality 
gave me no evidence of the existence of the rocks represented 
in that section. 

At Mr. Johnson’s coal bank, one mile below Farmington, 
the seam is about two feet in thickness, and rests upon fer- 
ruginous sandstone, and is overlaid by a black slate which 
was only partially exposed. Up to this time, the coal at this 
locality has been obtained by stripping the se&m of the 
overlying slate and clay ; but Mr. JoHiraoB informed me that 
he was making preparations to drift into the hill, for future 
8U]iplies. 

Three miles above Farmington, and from half to three- 
quarters of a mile from the Des Moines river at Slaughter’s, 
a coal seam has been opened, and a considerable amount of 
coal obtained by stripping the seam of the overlying, beds. 
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A seotioii firom the river to thu point ahows the following 


beds : 

Shaljr olay not measured. 

Coal . 1 ft. 8 in. 

Shale and shaly sandstone 4 to 6 feet. 


Concretionary limestone : . the upper part compact and fine- 
grained, in regular layers from four t6 twelve inches 


thick ; the middle and lower part concretionary and are- 
naceous, some of the lower layers approaching a fine- 
grained sandstone 72 feet. 

Arenaceous magnesian •limestone 6 feet. 

Marlites of the Oeode bed, extending to the level of the Des 

' Moines river at the mouth of the creek 25 to 80 ft 


The Concretionary limestone attains a greater thickness 
here, than at any point where it has fallen under my notice, 
and affords an excellent and abundant building material. * 
Ascending the. Des Moines river from Farmington, there 
is an undulation, in the dip of the rocks which brings the 
lower limestones to the surface ; and at the lime kilns, a 
half mile below Bonaparte, the rocks afford the following 


section : 

Ferruginous quartsose sandstone 8 feet. 

Concretionary limestone 12 feet. 

Thin*bedded magnesian limestone 12 fiset. 

Geode bed but partially exposed 80 feet 


Gray cberty limestone with seams of marlite, the equivalent 

of the Keokuk or Lover Archimedes limestone ... 66 feet. 

• 

These lower beds did not appear to be as rich in fossils at 
this point as at Keokuk ; but a few very characteristic ones 
were obtained, among which were the large Orthis referred 
by Drt Owen to 0. umbraculum, Spirifer striatus, S. imbricatus, 
SJovdUiti and tiie tail of a PhiUipsia. 
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The building material at Bonaparte is obtained fix>m these 
lower layers, which afford a regularly bedded rock of good 
quality. The upper layers, which furnish the material for all 
the locks and dams below this point, are here of a very 
idferior quality, and the beds much thinner than at the 
points below. These limestones form the bluffs on the north 
side of the Des Moines to Bentonsport, where the following 
section is made : 


Sectidn at Bentonsport. 

QnartEOse sandstone , . . . 6 feet. 

Outoropping of oherty nodules, with Lithostrotion . . . 4 - 6 ft. 

Brown magnesian limestone in strata from 6 to 20 inches thick, 8-10 ft. 

Slope hidden. Geode bed in part ? . . • 48 feet. 

Yellowish marly limestone with oherty seams, and geodiforous, 14 feet. 

Begnlarly-bedded bluish-grey limestones with marly partings, ^ 

the strata varying from four to twenty inches in thickness, 16 feet. 

Light-grey cherty limestones exposed about one mile below 

the town, and extending below the river level ... 44 feet. 

The lowest bed in the above section presents a similar 
appearance, and is undoubtedly equivalent, to the cherty 
beds at Nauvoo and on Hyde’s creek three miles above War- 
saw, Illinois. These beds underlie the Lower Archimedes, or 
Keoki^ limestones, and form the beds of passage into the 
Burlington crinoidal limestones below. 

The bed overlying this is the one from which the building 
material is mostly obtained at this point ; and it presents 
here nearly the same lithological characters as at Keokuk, 
aas well as the same fossils. From a comparison of this section 
with the one made at Slaughter’s, three miles above Farming- 
ton, it will be observed that the concretionary limestone, 
which is there seventy-two feet in thickness, is here re-? 
presented by only a few feet of chert and hornstone, but 
preserving its identity in the fossil coral, the Lithostrptiottf 
which seems to appertain almost everywhere to this bed. 
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At several points in the vioinitj of the town, a thin seam 
of coal has been opened immediately above and usually 
resting upon the sandstone of the foregoing section. 

Crossing over to Vernon on the south side of the river, 
llie same beds were found in place, with the sandstone cap- 
ping the hill. 

Four and a half miles above Bentonsport, the magnesian 
and concretionary limestone forms a cliff from forty to fifty 
feet in height, overlaid by the sandstone of the foregoing 
section. 

A mile below Keosauqua, the massive layers of the Magne- 
sian limestone crop out in the bed of the river, in strata from 
oner to two feet in thickness. 

Section of the Rocks exposed in the vicinity of Keosauqua. 


Black slate 4 feet. 

Slaty coal . 2 feet. 

Stale and shaly sandstone 4 to 6 ft. 

Compact grey limestone tolerably regularly bedded in layers 
from six to sixteen inches thick, with seams of green and 
blue argillaceous matter 25 - 80 ft. 

Concretionary arenaceous bed 20 feet. 


Magnesian limestone one mile below the town, at the river level, 6-8 feet. 

The upper limestone in the above section is by far the 
most important in an economical point of view, affording an 
excellent building material for the construction of the lock 
and dam at this place. The thin argillaceous partings between 
the layers of limestone were crowded with the fossilized 
remains of mollusks, affording several species, and a great 
number of individuals in a very fine state of preservation. 
The coal iiL the seam outcropping on the south side of the 
liver is of an inferior quality, and too thin to pay for exten- 
aive working. ' 
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, jPvom Keosauqua to Philadelphia, the road leaves the riv^r ; 
and no rooks were seen, until at the latter point, where the 
following section was made at the mouth of Lick creek : 


Ferruginous shale . • • . 6 feet. 

Black slate and coaly matter 2-8 feet. 

Shale and shaly sandstone ........ 6-8 feet. 

Grey concretionary limestone • .* 20 feet. 

Brown magnesian regularly-bedded limestone . 24 feet. , 

Unexposed 20 feet. 

Slaty limestone and marlite, with geodes • . 22 feet. 


The upper part of the concretionary bed is at this place 
quite slaty and arenaceous ; the lower part, brecciated and 
concretionary, rendering the rock comparatively worthless 
as a building material. The magnesian bed would, however, 
afford here an abundant supply of “dimension rock” for heavy 
masonry. 

About two miles above Philadelphia, a quarry has been 
opened in the concretionary limestone, and it affords here 
a tolerable building stone in layers of six to twelve inches 
thick. It is, however, quite irregularly bedded, and presents 
the cross lines of deposition which are characteristic of- this 
bed in the vicinity of Alton ( Illinois) and St.Louis ( Mo.). 

Opposite the town of Portland and about one mile back 
from the river, a coal seam crops out 6n the lands of Mr. 
Habbinotox, in connection with the following beds : 


8 feet. 

eioclMi. 

1 fiwt. 
CinebM. 

8 to 8 feet. 

8 toilbet. 
8fMt. 
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Jiist below this exposure is a stratum of dark blue lime> 
stone resembling a hydraulic limestone, about two feet in 
thickness. 

The coal seam in the above section has been opened at 
several places in this vicinity. On the opposite side of the 
river, the concretionary limestone forms a low bluff from 
twenty to thirty feet above the river level. 

Two miles below lowaville, on the south side of the riven 
at Manhard’s coal bank, the following section-was made : 



This coal seam has been opened at several places along 
the river bluff within a distance of one mile, and presents 
considerable variation in its thickness ; being at some points 
only about three feet thick, and at others nearly or quite 
five feet. At lowaville, this coal seam, with the underlying 
beds, passes beneath the river level, but only for a short 
distance : the concretionary limestone comes to the surface 
a^in one mile above lowaville, and a quarry has .hean 
opened, exposing from six to eight feet of the upper portfoA. 

[Iowa Suavar.] 21 
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’Crystals of sulphuret of iron, of a bright yellow color, are 
tiiickly disseminated through some layers of the limestone at 
this point. It also contains the same species of Spirifer and 
TerebrattUa, so abundant at Keosauqua. 

At the base of the quarry there is a seam of ** cone in 
cone”, or tutenmergel, about three inches thick, intercalated 
in the limestone. 

After leaving this quarry, the limestone disappears; and 
the next rock seen in place was a band of brown arenaceous 
limestone about two feet in thickness, which first makes its 
. appearance about three miles below Dam No. H, and about 
ten feet above the river level. A half mile below the dam, 
this rock has been extensively quarried for the constructicm 
of the lock at this point. Among the fossils obtained were 
species of the Genera Nautilus, Belleropkon, Macrochiilus, 
AUorisma, and Productus ; all characteristic coal fossils, and 
most of them specifically identical with those already known 
from the Coal measures of Illinois and Missouri. 

This limestone is underlaid by a bed of fire clay, of which 
only about one foot of the upper portion was exposed. On the 
surface of some of the blocks of .limestone taken from this 
quarry, stems of Stigmaria and fragments of fossil wood are 
seen, imbedded with the marine shells and corals. The rock 
itself is filled with small cavities, which seem to have been 
formed by the decomposition olT crystals of sulphuret of iron. 

Just at the dam, a quarry has been opened in a soft quart- 
zose sandstone from three to four feet in thickness, which 
probably overlies the abovementioned limestone. This sand- 
stone was so soft and friable that it was with some dilBSculty 
that a good hand specimen could be obtained, and it is 
entirely unfit for the construction of any permanent work. 

A half mile above the town of Alpine, a bluff of sandstone 
Juts into the river, presenting the following section : 
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Section half a mile above Alpine. 

Begnlarljr-bedded micaceous sandstone ; the lower part in 
strata from six inches to two feet thick, and passing up* 
ward into shale 55 feet. 

Irregularlybedded sandstone, with seams of slate and coaly 

matter ........... 80 feet. 

Sandstone mostly hidden 13 feet. 


In the upper bed, some of the layers were concretionary 
in structure and exceedingly hard. 

About fifty yards below this point, the irregularly bedded 
sandstone was replaced by black slate and shale, overlaid by 
a thin band of slaty limestone, somewhat resembling that 
below the dam. 

Finding no rOad along the Des Moines from this point to 
Ottumwa, I went by the way of Agency city. The next ex- 
posure of rocks seen was on Sugar creek, about one mile 
from the Des Moines, where the following section was made : 


Sandstone 

Shale 

Black slate 
Goal . . 
Shaly clay 
Slate . . 


6 feet. 

12 feet. 

6 to 8 feet. 

1 foot. 

4 to 5 feet. 

2 feet. 


Just below this point, coal is obtained on the land of Mr. 
Haskell, by stripping the seam along the banks of the creek. 
The coal is only eighteen inches in thickness, and may be 
the same seam shown in the above section. Underlying this 
coal, and outcropping in the bed of. the creek, is a band of 
septaria about two feet thick. 

About half a mile below Harrell’s, the concretionary lime- 
stone makes its appearance in the bed of the creek, overlaid 
by fifteen to twenty feet of shale and black slate. This creek 
empties into the Des Moines about two miles helow Ottum- 
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; and at the town it is exposed about twenty^fiye feet 
above the river level, and extends across, forming the 
rapids. 

Ascending the creek, the following section may he seen : 


Shale . . ... . . . ^ . . . 10 to 15 feet. 

Sandstone . . ....... . . . . 1 to 2 feet. 

Conoretionarj limestone 25 to 80 feet. 


By request * of Col. Foster, whom I met at Ottumwa, *I 
went out with him to M'Cready’s coal bank on Bear creek, 
four miles west of that place. About two and a half miles 
from Ottumwa on the Alba road, I found a thin stratum of 
siliceous limestone and septaria forming the bed of a creek. 
From this bed 1 obtained a few shells very much like those 
in the limestone at Dam No. 11, and it is quite probable the 
beds hold the same stratigaaphical position. 

^M‘Cready’s coal bank is on Sec.. 20, T. 72, N. R. 14 west ; 
and the beds in connexion with the coal exhibit the follow' 
ing order : 


Pio. 17. 



The coal at this point is quite free from sulphuret of iron, 
and appears to be fully equal or superior to any thing yet 
found in the State. It is also favorably situated for working; 
and being on the line of the Burlington and Missouri river 
railroad, cannot fail of becoming a source of wealth to the 
owners. * 
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From Ottumwa to Eddy ville, the concretionary limestone 
crops out in the bluffs of all the small creeks flowing into 
the river from the north, frequently forming a low bluff 
&om fifteen to twenty feet in height. The Des Moines bluffs 
are only low sloping ridges, with no outcrop of the beds 
overlying the limestone. 

On the south side of the river, nearly opposite Eddy ville 
and about a mile from the town, a coal seam is wrought 
b^ Mr. Roberts, near the top of the bluff; and at this point 
1 made the following section : 


Fw. 18. 



The limestone forming the base of the section at this point 
is quite regularly bedded, the strata varying in thickness 
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from two to eighteen inches: it is a fine-grained compact 
nearly white limestone, breaking with a smooth conchoidal 
fracture, and is well adapted for building purposes as well as 
the production of a superior quality of lime. The coal in the 
seam opened by Mr. Eobebts appears to be of a fair quality, 
and is obtained by drifting into the hill. I have very little 
doubt that another seam exists between this and the lime- 
stone at the base of the foregoing section ; which fact may 
be determined by boring, at a very small expense. 

From Eddy ville the road leaves the river, and winds along 
the highlands until within two miles of Bellefountain, when 
it again strikes the river. 

On the southeast quarter of S. 11, T. 74, E. 16, the fol- 
lowing section was made, showing the exact relative position 
here of the lower coal seam and the limestone : 


Fia. 19. 



1 ft. 8 tn. 
6 inohei. 

3 ft. 2 in. 

4 ft. 6 in. 
4 feet. 


The coal seams in the above section most probably underlie 
that opened by Mr. Egberts opposite Eddyville ; as it is 
hardly possible the strata between the limestone and the 
coal could hav& thickened, in the distance of seven or eight 
miles, from thirteen to near seventy feet. 

At Bellefountain, on the south bank of the river, the 
limestone forms the base of the bluff, and, about one hundred 
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yaards above the ferry landing, is twenty-five feet in thick- 
ness. It is here concretionary and arenaceous, and nearly 
valueless for economical purposes. The slope of the hill, just 
above the limestone exhibits masses of quartzbse sandstone ; 
and id)ove this, in sinking wells in the upper part of the 
town, bituminous slates and shales were passed through to 
the depth of twenty-five or thirty feet. It is quite probable 
that one or both of the lower coal* seams may be in place in 
this hill, but covered by a heavy deposit of drift clay and 
gravel. By boring from the top of the hill down to the lime- 
stone, this point could be decided. 

At Coalport, on the southwest quarter of S. 14, T. 76, R 
19, on the south side of the river, a heavy coal seam outcrops 
in the face of the blufiT, in connection with the following 
beds : 

Fio. 20. 


80 feet. 


(toTft. 

24 feet. 

5 feet. 

The coal in this seam appears somewhat slaty, especially 
in the upper part ; but it has only been penetrated for a few 
feet, and it is probable the quality may improve after reach- 
ing a point beyond the infiuence of atmospheric agencies. 

Iidx. Welch, the owner of this bank, in&rmed me that 
ainother coal seam is sometimes exposed in the river bed, 
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bOlow the rooks in the above section ; but at this time it wM 
entirely hidden, either by the water or the debris from the 
overlying beds. 

A half a mile above Amsterdam, the concretionary lime- 
stone crops out in the bluff on the north side of the river, 
at an elevation of twenty to thirty feet above the river level. 

Sectim Jive and a half miles below Red-rock. 

Outcroppings of ferruginous shale and shaly sandstone, par* 


tially exposed 20 to 25 ft. 

Soft calcareous ? sandstone 8 feet. 

Grey arrenaceous limestone, with oolitic bands ..... 14 feet. 


A coal seam had been opened near where the above sec- 
tion was made, but being now abandoned, its position with 
regard to the lower beds was not ascertained. 

Within about two miles of Bedrock, a bed of sandstone 
crops out at the base of the bluffs, at first only appearing a 
few feet in thickness, but rapidly increasing, until in the 
vicinity of the town it forms a bluff more than one hundred 
feet in height. 

Section of "the bluff three-quart&rs of a mile above the town of Bedrock. 


Thinbeddod ferruginous sandstono. .• 15 feet. 

Massive varigated red and yellow sandstone .... 80 feet. 

Sard grey sandstone 5 feet. 

Massive brown limestone with nodules of iron ore . . 52 feet. 

' Concretionary sandstone . 6 feeti 


The deep brick-red color of a portion of the upper layers 
of this bluff makes it a striking landmark, on the river, and 
has given name, not only to the village* near by, but to the 
township in which it is situated. It is probable that much of 
this sandstone will withstand the action of the leather; 
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and if so* this locality is capable of furnishing sufficient 
'DUiterial for all the locks and dams from this point to the 
mouth of the river. Two miles above, this bed of rock en- 
tirely disappears, and is replaced by shales and shaly sand- 
stones ; inducing the opinion that this sandstone is a local 
deposit, not extending over any great surface of the country, 
and that it rests directly upon the Concretionary limestone, 
and occupies the position of the lower coal seams, with thin 
slates and shales, or perhaps intercalated between them and 
the limestone below. The limestone outcrops in the bed of 
the river about two miles below the town of Bedrock. 

Section at the mouth of Dick’s creek^ two miles above the Town of 


Redrock. 

G-rey shale 8 feet. 

Band of septaria in ooncrctionary masses, 1 foot 6 inohos. 

Impure coal 8 inches. 

Shale and shaly sandstone 18 feet. 

Black slate, with Lingula 1 foot. 

The beds in ‘the above section extend down to the level 


of the Des Moines river, at an ordinary stage of water. On 
the creek, in Section 21 in Redrock township, the following 
beds are seen in connection with a four and a half foot seam 
of coal : 

Fra. 21. 

Shaly clay and slate 8 feet. 

Coal 4 ft. « In. 

Fire clay 1 ft. 4 in. 

Ferruginous shale with septaria ... 4 feet. 

The coal seam, in the mouth of the drift dips W. 20° S. at 
a! slight angle. The lower 18 inches of the coal is compact, 
.and appears to be of good quality, while the balance is slaty 
and poor. , . 

[Iowa Scbvxt.] 
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From this point t6 Bennington, no rocks were seen in 
place. 

Section in the river bluff a quarter of a mile above Bennington. 

Ferruginous shaly sandstone, passing upward into shale : 
some of the lower layers with almond-shaped cavities 


coated with brown hematite ......... 30 feet. 

Black slate 10 feet. 

Coal 1 ft. 8 in. 


Grey shale and shaly clay, extending below the river level . 12 feet. 

From Bennington to Lafayette there is no road along the 
river, and on the ridge no rocks are seen. A half mile below 
Lafayette, on the south side of the river, the following sec- 
tion was made. 

Loess : marly clay, with land and freshwater shells, 20*feet. 


Unexposed .12 feet. 

Shaly micaceous sandstone 22 feet. 

Blue shale, with limonite ... - 3 feet. 

Shale 16 feet. 

Shaly sandstone 2 feet. 

Bluish grey shale .14 feet. 

Unexposed " 14 feet. 

Hard grey sandstone 1 foot. 

s 

Bituminous shale 4 feet. 


Finding it impracticable to get along the river with a 
vehicle, 1 took the bluff road to Fort Desmoines. At Dr. 
Brooks’s quarry, one mile east of the city, a bed of sandstone 
is exposed about twenty feet in thickness, and of a somewhat 
soft texture. A portion of the bed, however, is concretionary ; 
the concretions exceedingly hard and compact, and some of 
them from ten to fifteen* feet in diameter. Nearly all the 
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building rock used at Fort Desmoines is obtained from this 
bed of sandstone, which has been opened at various places 
in the neighborhw^. * 


Fig. 22. — Section at J. M. Todd &Co.’i mill, at the upper end of the city of Desmoinei. 



Soft mioacoous sandstone 8 foot. 

Gompaot ooncrotionary sandstone . . • 1 ft. 6 in. 


drey shale and shaly sandstone ... 10 feet. 


Bluish shaly clay 

Coal « . . . . 
Siiiitlstoiie . . . 

Slate. 

Coal 

Slate 

Coal 

Shaly clay . . . 

Coal 

Shaly olay . • 


2 foot. 

10 inches. 

0 inches. 

0 inches. 

1 ft. 4 inches. 
1 inch. 

1 ft. 6 inches. 
1 ft. .1 iiiohes. 
10 hiches. 

5 foot. 


Bituminous slate and shaIo> mostly hiddon> 12 feet. 


The coal in the above section is rather slaty and poor, 
though it serves for steam and ordinary purposes tolerably 
well. A good supply of a much better quality may undoubted- 
ly be obtained by sinking a shaft to the lower scams, which 
are probably not more than two or three hundred feet below 
those in the above section. This coal is in a series of four 
seams, which crop out on the east side of the river a half 
mile above the town : they are also seen in the bluff on the 
south side of the river, two miles below. 

Two miles above the city, on the east side of the river, a 
bed of fire clay crops out at the water level, overlaid by a 
thin band of sandstone containing roots of Stigmaria. At the 
base of the drift deposit here is seen a bed of ferruginous 
conglomerate about three feet in thickness. Above this, no 
good exposure of the rocks were seen until we reached Elk 
rapids, about twenty-five miles above. Fort Desmoines. 
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Section near the mouth of the creek emptying into the river frcm the 


^ westy at Elk rapids. 

Grey shale and shaly sandstone 20 feet. 

Ash-colored marl, containing Orthis^ Productus^ Chonetes, 

Terebratula^ and joints of crinoids • 6 feet. 

Grey shale 15 feet. 

Dark blue shale 8 inches. 

Marly limestone, with Productus^ Chonetes^ etc 10 inches. 

Ash-colored shaly clay* 4 feet. 

Buff-colored arenaceous limestone ......... 4 ft. 6 in. 

TJnexposed ... - 18 feet. * 


The uppermost bed in this section contains marine shells 
in great profusion and in a most perfect state of preservation. 

Three miles above Elk rapids, at a mill on the small creek 
which flows into the Des Moines from the east, the rocks 
were exposed, giving the following section ; 


Compact grey sandstone • • . . 2 feet. 

Grey shaly clay 4 feet. 

Massive sandstone 6 feet. 

Grey shale 8 feet. 

Ferruginous shale 4 feet. 

Dark blue slate ....... 4 feet. 


These beds were overlaid by a very heavy deposit of drift, 

forming hUls at least one hvm^ed feet in height. 

« * 
Section at Milfordy two and a half miles north of Boonsborough. 


* Sandstone 4 feet. 

Unexposod 6 feet. 

Bituminous slate, containing Lingula and fossil wood, 8 feet. 

Goal 1 foot. 

TJnexposed 21 feet. 

Coal in the bed of the river * . 1 foot. 
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The bituminous slate in this section contains large concre- 
tions of septaria ; one of which, on being broken, was found 
to contain fish spines and a small species of Orbicula. 

Most of the coal obtained in this neighborhood is taken 
from the bed of the stream, where the seams have been laid 
bare -by the current of the river. Along the blufis the strata 
are entirely hidden by the heavy deposit of drift clay and 
gravel, which has been spread in great profusion over the 
rock strata in this portion of the State. 

The next exposure of rocks seen in place was on Deception 
creek, on the west side of the Des Moines, near the mouth 
of the creek, and about five miles above the mouth of Boon 
river. 

Section on Deception creek. 

Very hard compact sandstone . . 4 feet. - 


Soft sandstone 8 feet. 

Ferruginous shale 10 feet. 

Dark blue slate ....... 3 feet. 

Coal 10 inches. 

Shaly clay b feet. 


A short distance up the creek, on the other side, a slide 
had taken place in the drift deposit overlying these beds ; 
exposing about twenty-five feet of the lower part of that 
formation, which was found to consist here of ten feet of 
sand, with, intercalations of thin irregular masses of sand- 
stone overlaid by fifteen feet of clay and gravel. 

Oh Crooked creek* near the mouth, on the southeast 
quarter of S. 13, T. 88, B. 28, the following sections were 
made : 
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A half mile higher up the creek, a bed of shaly clay was 
exposed by a slide, showing three thin seams of coal, one 
above the other, as exhibited in the following section : 


Fio. 24. 



It is probable that the lower seam in this section is equi- * 
valent to the upper one in the section above. The coal in 
the three-feet seam in the iirst'^section appears to be of a fair 
quality, and is favorably situated for mining ; the outcrop 
being sufficiently elevated above the bed of the creek, to 
allow of thorough draining at a small expense. In the bluffs, 
of the Des Moines, on the east side, nearly opposite the 
mouth of Crooked creek, a heavy bed of black slate outcrops 
in connection with a coal seam, which is probably the 
equivalent of the three-feet seam in the above sections. ' 

On the southeast corner of the northeast quarter of S. 18, 

T. 88, R. 28, a coal seam, from four and a half to five feet 
inr thickness, outcrops in the bed of a small creek, wd is " 
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overlaid by a few feet of black slate. The coal contains rather 
more than an average amount of sulphnret of iron. A short 
distance down the creek a bed of soft massive sandstone 
outcrops at apparently a higher level than the coal, and was 
exposed from ten to fifteen feet in thickness. 

Five miles below Fort Dodge, in a ravine on the west side 
of the Des Moines, the gypsum beds were first met with in 
the following connection : 


Fio. 25. 
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This section exhibits all the beds from the gypsum down 
to the level of the river. Overlying the gypsUm was a heavy 
deposit of drift clay and gravel, forming the upper slope of 
the bluff, and estimated at from forty to fifty feet in thick- 
ness. 

In the ravine about three hundred yards north of Fort 
Dodge, a quarry has been opened in the limestone, affording 


the following- section : 

Marly clay with nodulea of limestone .4 feet. 

Compact gray limestone : single stratum . . . . . 2 ft. 6 in. 

Marly clay 2 in. 

Soft yellow sandstone 7 feet. 

Band of magnesian limestone .......... 2 feet. 

Arenaceous limestone : single stratum 1ft. 6 in. 

Compact gray limestone in strata from 4 to 16 inches thick, 4 ft. 6 in. 

Arenaceous limestone t single stratum 2 feet. 

Unexposed ^ .... 6 feet. 


This is undoubtedly the concretionary limestone bed so 
frequently met with on the Lower Des Moines ; and con- 
sequently Fort Dodge occupies exactly the same geological 
horizon as Ottumwa, Eddyville and Keosauqua. At this 
quarry no fbssils were obtained ; but near the mouth of Li- 
zard creek, on the opposite side of the river, the nearly clay 
overlying the limestone is*filled with Spirifer and Twebratula, 
identical with those obtained at Ottumwa and Keosauqua. . 

This limestone is well adapted to economical purposes, 
and these quarries are capable of yielding an inexhaustible 
supply of excellent building material. The manufacture of 
lime must at no distant day become a source of profit to this 
place ; as the whole region bordering on the Des Moines, 
from this to Redrock, appears to t)e entirely destitute of good 
lunestone. Overlying this limestone at the quarry wtw 'a 
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heavy deposit of drift, forming a slope from sixty to eighty 
feet in height, and entirely concealing the overlying strata. 
Between this quarry and the mouth of the creek, large blocks 
of gypsum were observed lying in the bed of the stream, 
which had probably fallen down from the hill above. 

About one mile above Fort Dodge, this limestone crops 
out along the river bank, and is overlaid by the following 


beds : 

Gypsum 6 feet. 

Unoxposcd 6 feet. 

White and ferruginous sandstones . 25 feet. 

Dark blue slate 20 feet. 

Ferruginous sandstone 5 feet. 

Unexposed 4 feet. 

Limestone 15 feet. 


From a comparison of the above section with the one made 
five miles below Fort Dodge, where the gypsum beds were 
first seen, it will be observed that the gypsum is not con- 
formable to or intercalated in the Coal measures, but rather 
overlies them; and the very’interesting question suggests 
itself at once, as to the age or -formation to which it properly 
belongs. Lying as it does at the base of the drift formation, 
it has suffered materially from the denuding influences of 
that period ; and the superincumbent strata, if any were 
originally* deposited, which would give a clue to its true 
position, have been entirely swept away, and the record 
obliterated. Nevertheless it is to be hoped that a more ex- 
tended examination' over the region occupied by this in- 
teresting formation will throw sufficient light upon the sub- 
ject, to enable us to determine its age with some degree of 
certainty. As no attempt has been yet made to determine 
the extent of this gypsum deposit, it may perhaps be con* 
indered premature to speak of its value in an economical 
. [Iowa Subvit.J 28 
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point of view; but from vbat is already known, there u 
very little doubt but that Iowa contains gypsum enough to 
nipply the whole Mississippi valley for centuries to come. 

Nearly opposite Fort Dodge, on the opposite side of the 
river, the limestone disappears with a southwesterly dip, mid 
is overlaid by the rocks of the Coal measures, giving the 
following section : 


• Fia, 26. 



About two hundred yards.below this point, the coal seam 
is thrown down by the dip of the beds within a few feet of 
the river level, and a drift had just been commenced in it 
by Mr. Colburn. The coal in the mouth of the drift was from 
twenty-eight to thirty inches thick, with a band of slate 
four inches thick near the middle of the seam. Over the coal 
is a band of cannel coal about two inches thick, which 
is overlaid by about two feet of black slate approaching 
oannel coal in. its appearance. The coid dips here to the 
southwest at a slight angle. 

The septaria in the black slate of the above section close- 
ly resembles a hydraulic limestone in its appearance, and 
contains a few fossil shells and joints of Crinoidea. 

Along the bed of Lizard fork, for half a mile above the 
mouth, the limestone and overlying marl forms a bluff twen^yt 
five to thirty feet in height. A thin band of horastone if 
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intercalated in the limestone here, containing casts of Nu- 
ctUa, Produdus and Bellerophon. The marl bed above contains 
three or four species of Terebratula, a Spirifer, and the tail 
of a trilobite. 

In these examinations on the Des Moines river, from its 
mouth to Fort Dodge, I have been upable to detect any evi> 
dence of the numerous faults and dislocations of the strata, 
which Dr. Owen, in his Report on the Geology of the North- 
west, remarks as characteristic of the rocks in this region. 
Indeed I have seen no evidence of the occurrence of a single 
fault, either in the beds belonging to the Coal measures, or 
in the underlying limestones. On the contrary, I am con- 
strained to believe that the differences of level at which the 

«• 

same beds appear at various localities are not due to faults 
or dislocations of the strata, but rather to the undulations 
of the underlying limestones, and the consequent irregular 
surface upon which the Coal measures have been deposited. 

The concretionary limestone, which everywhere in this 
region .underlies the coal, seems to have been a very irregu- 
lalr deposit,- its surface in many cases forming troughs or 
depressions in which the Coal measures were afterwards 
deposited ; and it is quite probable that all the coal on the 
north side of the Des Moines river occurs in this way in 
detached isolated patches or basins, some of them at least 
of very limited extent, and bounded by the outcroppings 
of the underlying limestones. This point, however, can only 
be satisfactorily determined by a very minute and. careful 
examination of all the exposures to be seen along the streams 
and water-courses between the Des Moines and the Iowa 
rivers. The coal seams outcropping on the north side of 
the Des Moines, so far as they have fallen under my notice, 
are usually thin, rarely more than two and a half to three 
feet in thickness, and consequently cannot be profitably 
wrought in competition with those of greater thickness. 
I^e only locality I have seen which may be considered 
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as. an exception to this, is Martin’s coal bank near Hillsbo* 
rough, where the two lower seams, one three and the other 
four feet .thick, approach so near as to be wrought as one 
seam. It is to be hoped, however, that further examinations 
may bring to light other localities, where coal may be ob- 
tained with equal facility : if they should not, then Iowa 
must depend on the region south and west of the Des Moines 
for a future supply of mineral fuel. 

From Fort Dodge, my instructions were to proceed east 
oh the route towards Dubuque, to meet Mr. Whitney, who 
was expected to leave the latter point about this time, and 
thus together construct a section from Fort Dodge to the 
Mississippi. 

The first rocks seen in place on this route were on Boon 
river near Webster city, where the same limestone seen at 
Fort Dodge was found in place, forming a bluff exposure of 
fifteen to twenty feet in thickness, and passing upward into 
a soft sandstone. The overlying beds were concealed in the 
slope of the hill. From this point, no rocks were seen until 
reaching the Falls of the Iowa, where the following section 


was made : 

* Massive brown arenaceous limestone . 25 feet. 

Alternating bands of light gray and brown limestone, the 

light gray bands semioolitio . 14’ ft. 6 in. 

Compact gray limestone resembling the lithographic limestone, 9 feet. 

Unexposed 4 feet. 

Overlying these beds on the slope of the hill, a thinbedded 


arenaceous buff-colored rock is thrown out in digging cellars 
in the west part of the town; The lower limestone is thin-- 
bedded; the strata varying from one to eight inches in 
thickness, and without fossils. 

The^overlying bed consists of four or five bands of light 
gray and brown limestone, contidning a few fossils, among 
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which were a small Airypa, a Euomphalus, and a few cya- 
thophylla>like corals. The massive brown limestone at the 
top of the section, as well as the buff-colored arenaceous rook 
above, seemed to be entirely destitute of fossils at this point. 
The two lower beds I am disposed to refer to the Chemung, 
and the upper one is perhaps the representative of the brown 
limestone forming the base of the Burlington crinoidal beds. 
At several points between Iowa falls and Cedar falls, the 
buff-colored arenaceous rock overlying those in the above 
section is seen to outcrop along the ridges and in the beds 
of the streams. 

At Cedar falls, the only rocks exposed are in the bed of 
the river, forming a ripple across the stream at this point. 
The lowest stratum exposed is a brown arenaceous limestope 
from fifteen to eighteen inches in thickness, overlaid by 
some thin strata of buff and gray limestone. No fossils were 
detected in the rocks here, and the exposure was not siifiicient 
to afford an interesting section. 

At Independence on the Wapsipinicon, a bed of gray 
brecciated limestone is exposed in the bed of the river just 
below the dam. This bed contains a few fossils, among which 
were Atrypa reticularis, A. spinosa, and two or three species 
of Spirifer identical with those found in the Hamilton beds 
at New-Buffalo and Rock island. The fossils were not re- 
gularly distributed through the bed, but the mass seemed to 
be made up of fossiliferous and non-fossiliferous strata broken 
up and recemented. In its brecciated character, it bears 
.considerable resemblance to the beds just above Davenport. 

At the quarries half a mile east of the town, the rock is 
more evenly bedded, and is filled with fossils, among which 
were several species of corals identical with those common 
at New-Bufi&lo. This bed was traced east os far as Fine creek, 
and south to Quasqueton twelve miles below. 
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Meeting with Mr. Whitney at this point, it was, on con- 
sultation, thought best that -I should proceed south to the 
Iowa river, and make such e».minations as the time would 
permit of the coal seams outcropping on that stream. 

After leaving Quasqueton, for several miles the Hamilton 
rocks showed themselves at short intervals in the beds of 
the small creeks, and sometimes even from the sides of the 
low ridges on the prairies. The Drift deposit, with the excep- 
tion of surface boulders, seemed to be almost entirely absent 
over a considerable portion of the country traversed between 
the Falls of the Iowa and Cedar rapids ; and the artificial 
sections along the way exhibited only a few feet of loose 
material composed of the debris of the rooks in the imme- 
diate neighborhood, rather than of those at a distance. 

Two and a half miles below Cedar rapids, on the Iowa city 
road, a perpendicular cliff of rock forms a bluff on the south 
side of the river from thirty to forty feet in height. This 
consists of a brownish gray cherty limestone, resembling in 
its lithological characters the lower portion of the Burlington 
limestone, but contained no fossils at this point by which it 
could be identified. A few miles north of Iowa city, heavy 
drift deposits of clay and gravel again appear, and continue 
to form high ridges and hills along the water-courses. 

.Thursday, November 6, I reached Iowa city j and on the 
next day, a heavy fqll of snow, covering the ground' to the 
depth of six to eight inches, put an end to further operations 
for the season. 

A. H. WORTHEN, JtsMtant Ckologist^ 
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REl^RT OF A. H. WORTHEN, 

AflBiBTANT Geologist^ * 

FOR THE YEAR 1857 ; 

BIIBBAOING THJB RESULTS OF HIS EXAMINATIOKS m TUB COUNTIES OF LBS, DBS- 
KOINES, HENRT, VANBUREN, JEFFERSON, WASHINGTON, AND WAPELLO*. 


TO PBOP. JAMES HALL, 

Stats Gioioatn. 

Sir : Tho following report is respectfully submitted as the 
result of the detailed examinations, made under your instructions 
during the present season, in some of the southeastern counties of the 
State. Although the time allotted for this work did not permit me to 
' visit every locality within the district examined, nevertheless it is 
believed to be sufficiently minute for all pactical purposes. 

A. n. WORTHEN, •SMsittant OeotogUt. 

Wanau (^lUmoW), MnaAer 1857. 

* The*ezAiiiiiMtions in Davii county were but partially conjpleted at the commence- 
ment of mow, and an not reported, upon at this tiiae. 
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LEE COLIVTY. 

Lee County is situated in the southeast comer of the State, 
and occupies that portion of territory lying immediately 
between the Mississippi and Des Moines rivers; and is 
bounded on the east by the Mississippi, on the north* by 
• Skunk river and Henry county, on the west by 'V'anburen 
county, and on the south by the Des Moines river. 

It has an area, of about five hundred square miles of sur- 
face, which is nearly equally divided into prairie and timber, 
and is well watered ; having, in addition t^the great water- 
courts which nearly bound it on three sides,, two creeks 
known as Sugar creeks, one emptying into the Mississippi 
and the other into the Des' Moines, which traverse nearly 
the whole extent of the county from northwest to southeast. 
These streams furnish a large amount of water power, espe- 
cially Skunk river, upon which several mills have been in 
successful operation since the earliest settlement of the 
country. The construction of dams on the Des Moines river, 
for the purpose of improving the navigation, will create an 
extensive water power at such points ; and three of these 
•are now under progress within the limits of this county. 

The prairies have a rolling'^or undulating surface, and are 
covered by a rich black loamy soil from one to four feet in 
depth, unsurpassed in fertility by any territory of equal 
extent in the State. 

The timber on the uplands consists of black, white, and 
red oak, linden, hickory and cherry ; while upon the bottom 
lands we find, in addition to those above named, black and 
white walnut, ash, hackberry, buckeye, sugar and white 
maple, cottonwood, sycamore, and honey locust. 

The following section exhibits the different geological 
formations exposed in Lee county, with their true strati- 
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graphical position ; and are noted in the order in which they 


occur, beginning with the upper. 

Alluvium. 

Drift or Boulder formation 50 - 185 feet. 

Coal measures SO f t 

Shale and sandstone with ooal seam .... ^ * 

Goneretionarj limestone 40 feet. 

( Arenaceous limestone 10 feet. 

< Marly clays and impure limestones, with Fenestella 
( (Archimedes) .20 feet. 

Magnesian limestone 12 feet. 

Qeode bed ^ 45 feet. 

Keokuk limestone 25 feet. 

Gherty limestone 40 feet. 

Burlington crinoidal limestone 80 feet. 

Chemung gritstones and Oolitie limestone ... 20 feet. 


The term- diluvium is made to include those deposits that 
have been formed since the present order of things, and 
which do not contain the remains of extinct species of ani- 
mals or plants in a fossil state. This includes the soil and 
subsoil of the uplands, and the deposits along the creeks and 
rivers termed ‘ bottoms’, and consequently forms the surface 
everywhere except where it may have been removed by the 
action of water. Nearly the whole of Greenbay township, in 
the northeast corner of the county, is composed of alluvial 
bottom lands, and is by far the most valuable deposit of this 
kind in the county..This bottom was once subject to overflow 
at periods of ■ high water ; but by a judicious system of 
leveling, it is now seemed from inundation, except in seasons 
of extraordinary flood and in point of fertility, it is hardly 
excelled by the far-famed bottom lands of the Miami. 

^ There are ho lands in Lee county, or perhaps in the State 
[Iowa Subvbt.] 24 
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of Iowa, capable of producing as great an amount of human 
food to the acre as those of the Greenbay bottoms. The in- 
habitants were formerly subject to periodical attacks of chill 
and fever; but since the surface has been generally brought 
under cultivation, and swampy portions cleared out and pro- 
perly drained, they have enjoyed as good health generally 
as those living on the high lands adjacent. 

Between Fort Madison and Montrose there is a belt of 
what may be termed high bottoms, or terrace lands from 
three to four miles in width, which seem to belong to an 
older period than those just described, and consisting of beds 
of. sand and gravel, the surface of which is from twenty to 
thirty feet above the present high-water level of the river, 
and yet bear strong marks of having been deposited by river 
floods when the bed of the Mississippi was at a considerably 
higher level than it occupies at present. As an evidence that 
the river along the rapids once occupied a xfKch higher level, 
wo have the fact that a band of Uniones (river mussels) 
extends on both sides of the river, at an elevation of from 
fifteen to twenty feet above the present high-water mark, 
nearly the whole distance from Nauvoo to Keokuk. Just 
below the Mansion House Nauvoo, this mussel band is 
twenty-five feet by measurement above the ordinary water 
level of the river. This band, consists of waterworn shells, 
of the same species with those now living in the river, in 
many places from twelve to eighteen inches thick ; the shells 
worn perfectly white, and having the appearance of a white 
belt drawn along either shore. I know of no way to account 
for this shell band along the rapids, except on the supposition 
that it marks what. was once the low- water level of the 
Mississippi river. 

Some of the ridges on this hi^ bottom are covered with 
sand, and destitute of soil ; but the greater portion is well 
adapted to the growth of corn, from the great amount of 
silideous material contained in the soil. 
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DRIFT on BOULDER FORMATION. 

This deposit covers all the high lands in the county, and 
varies in thickness from fifty to one hundred and eighty-five 
feet. It is mostly composed of clay and gravel Mdth occasional 
beds of sand, and is deposited without much regularity of 
stratification, and contains many worn and rounded masses 
of granite, gneiss, porphyry, hornblende and other primary 
rocks, together with limestone, sandstone, bits of coal and 
slate, all of which have been transported from points more 
or less remote from their present locality. Fragments of 
galena and native copper have also been found in it ; but this 
should not be regarded as an indication of the existence of 
any workable bed of these minerjils in the vicinity, as it only 
proves that a portion of the materials composing the drift, 
has been tranlpDrlcd from a region where these minerals 
abounded. 

The only materials of economical value to be obtained from 
the Drift deposits are sands and clays. Sand of an excellent 
quality, suitable for moulder’s use and cement, may be ob- 
tained in the river bluffs in abundance; and occasionally 
beds of clay, sufficiently pure for potter’s use, may be pro- 
cured from this formation. 

The best wells of water are to be obtained by sinking to 
the subterranean streams that percolate through the sandy 
strata of this deposit. Usually, on the prairies, good water 
may be reached from twenty to forty feet below the surface. 

In the bluffs immediately above Fort Madison, this deposit 
attains its maximum thickness of one hundred and ei^ty- 
five feet above the river level. The lower portion consists of 
a compact blue clay, containing a few pebbles : this passes 
into a marly ash-colored olay, which is overlaid by irregular 
beds of sand, and these by beds of yellowish clay wiUi 
boulders. These bluffs occupy ’what seems to have been an 
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ancient basin excavated in the limestone at a period antece- 
dent to the Drift formation, and by causes which ceased to 
operate before the commencement of the Drift period. The 
limestones which on the east, side of the river form high 
bluffs extending to the river bank, are entirely absent on the 
. west, and their place is now occupied by the substitution 
of drift material. The valley thus scooped out of the solid 
rocks extends from Montrose to the mouth of Skunk river, 
and is from six to eight miles in width. The eastern portion 
of this ancient basin, except the bluffs on the river above 
Fort Madison, is now covered by the alluvial deposits before 
^mentioned, while the western part is occupied by deposits of 
’ drift material from one hundred to one hundred and eighty- 
five feet in thickness. That this valley was formed by ancient 
currents previous to the Drift period is proved by the fact 
. that a considerable portion of it is now occwied by deposits 
of that age, and which must have been’fdlved after those 
currents ceased to act. 

Fossils. The only fossils obtained as yet from the Drift 
formation of this region are a few shark’s teeth and a frag- 
ment of siliceous wood, which probably belong to a period 
somewhat older than the drift, and have been transported 
from some Tertiary or Cretaceous deposit over which the 
drift has passed. 


GOAL MEASURES. 

The rocks belonging to this formation, occurring in this 
county, consist usually of a quartzose sandstone at the base, 
on which rests a thin seam of coal with its underclay : the 
coal is almost invariably overlaid by black slate, and the 
whole covered with a bed of grey shale. The following sec- 
tion shows the order of superposition of these strata : ; 
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Grey shale, sometimes ferruginous. 

Black slate. 

Coal. 

Underolay. 

Quartzose sandstone. 

These beds always rest upon the Concretionary limestpne, 
which in this region forms the upper member of the Moun- 
tain limestone series. All the deposits of the Coal-bearing 
period which occur in this county are found in detached 
patches or outliers from the main coal basin, and are of 
limited extent, seldom occupying more than two or three 
square miles of surface ; while the coal seam is too thin to 
be profitably wrought, and the coal itself of au inferior 
quality. 

The most pr#aising of these coal deposits yet found in 
Lee county is on Section 16 in Pleasantridge township, on 
£he lands of Mr. Norms. The coal here is said by the work- 
men to be from twenty-four to thirty-four inches thick ; but 
at the iiipe of my visit to the locality it could not be exa- 
mined satisfactorily, as the old diggings were full of water, 
and in the new they had not yet reached the coal. It is not 
probable, however, that any thing like a supply of coal can 
bo obtained in this vicinity, except for the use of the neigh- 
borhood immediately around it. 

Coal has also been obtained a half mile west of Tuscarora 
in’ Marion township, and west and southwest of West-point, 
and within a mile and a half or two miles of the town ; but 
neither the quantity or quality of tl>e coal justifies the 
working of the seam at these points. 

In the blufifs on the Nassau slough, two miles below Keo- 
kuk, an outlier of the same kind occurs ; but the coal is only 
a &w inches in thickness, and valueless for economical 
purposes. 
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The !(^per layer of the bluifs, for a mile below the town 
of Naidiville, consists of the quartzose sandstone which forms 
the base of the Coal measures, and is here from fifteen to 
twenty feet in thickness. No coal, however, is at present 
known to occur in this neighborhood. It is probable this 
sandstone was once connected with the outliers of coal which 
exist on the opposite side of the river in Hancock county, 
Illinois. It appears to withstand the action of frost very 
well, the rock in the bluff presenting sharp angles where it 
has been long exposed, and its massive character renders it 
well adapted to purposes of heavy masonry. 


CONCRETIONAIIY LIMESTONE. 

This member of the Mountain limestone series forms the 
surface rock, when the superficial material^is removed, over 
at least three-fourths of the county, and, hence, in econo- 
mical value, becomes one of the most important limestone 
deposits. It forms the upper portion of the bluffs from Croton 
on the Des Moines to Montrose on the Mississippi^ and, in 
the southeastern part of the county, is an irregularly bedded, 
brecciated and concretionary limestone of a steel or bluish 
grey color, passing upward into a regularly bedded, nearly 
white, compact limestone at the top. It is by fiir the purest 
limestone in the county, and hence forms the best resource 
for the burning of quicklime. Its concretionary character in 
this part of the county renders it of little value as a building^ 
material ; but in its more northerly and western extension, 
it becomes more regularly bedded in strata from two to 
twelve inches in thickness, and is extensively used in the 
interior and northwestern portions of the county for building 
purposes. 

In Franklin, Marion, Westpqint and Pleasanlridge town- 
ships, this rock may be obtained in great abundance on Nortli 



GBOLOQT OP IOWA. 


191 


Sugar creek and the small tributaries of Skunk riv^r ; and 
in Charleston and Desmoines townships, it is found on the 
South or Sugar.creek of the Des Moines. 

In the bluffs of the Des Moines, at the town of Croton, 
the bed exhibits both its most characteristic features : the 
lower portion, for fifteen to twenty feet in thickness, is 
concretionary and brecciated, with irregular seams of green 
marly clay ; while above it becomes a regularly bedded light 
grey limestone in strata from six to twenty inches in thick- 
ness, the upper layers having an oolitic structure. The ma- 
terial for the construction of the lock at this point was ob- 
tained from the upper part of this bed and the sandstone 
above it. 

The changes in the lithological characters of this bed, 
which form one of its most striking peculiarities, probably 
led Dr. Owen into the erroneous supposition that there were 
two distinct beds of Concretionary limestone, which he has 
represented in his general section with a bed of sandstone 
between. 

Fossils. The only fossil obtained from this bed in this 
county, and the one’ which maybe regarded as most charac- 
teristic of it everywhere, is the coral known as Lithostrotion 
canadense of Castelnau, or Lithostrotion basaltiforme of Owen, 
which weathers out from it almost everywhere, and is found 
in detached masses in the beds of streams where this rock 
is exposed. From Southern Iowa to Northern Alabama, this 
fossil forms a well-marked and reliable horizon for the de- 
‘ termination of the position of geological strata, making its 
appearance wherever rocks of this age arc to be found. 

These corals are always siliceous, and weather out from 
the limestones in so perfect a state of preservation that those 
unacquainted with the subject can scarcely believe that they 
were ever imbedded in the solid limestone strata. 
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WAKSAW ARCHIMEDES LIMESTONE. 

This deposit is not very extensively developed in Iowa ; 
dii&ppearing in a northerly and westerly direction shortly 
after leaving the mouth of the Bes Moines river, either by 
wedging out, or by merging in the concretionary bed above. 
On the east side of the Mississippi it is a well-marked mem- 
ber of the group, and retains its lithological character for at 
least one hundred miles, or to near the mouth of the Illinois 
river. 

In the bluffs of the Mississippi just above the mouth of 
the Des Moines, this bed may be seen in place. The upper 
portion consists of a massive arenaceous limestone from ten 
to twelve feet in thickness, underlaid by blue marly clays 
with irregular bands of impure limestone ; and forming a 
durable material for heavy masonry, the strata in some cases 
attaining a thickness of from two to three feet. 

Fossils. The most characteristic fossils of this formation 
are the screwshaped coral Fenestella {Archimedes) wortheni, 
Pentremites conoideus, Orthis dubia, Rhynchonella subcuneata, 
Capulus acutirostris ; together with many species of Cri- 
noidea, Bryozoa, etc. yet undescribed. 

MAGNESIAN LIMESTONE. 

Immediately below the beds last mentioned, we find a 
deposit of brownish gray magnesian limestone, sometimes • 
inclining to a yellowish color, usually deposited in massive 
strata from one to three feet in thickness. 

Although this bed seldom exceeds ten or twelve feet in 
thickness, it has afforded a large amount of material for 
heavy masonry : it has been used in the construction of the 
locks at several points on the Des Moines, and is admirably 
adapted to works of that kind, where strength and durability 
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are mamly required. When first taken from the quarry, it is 
soft enough to be cut with facility, but hardens on exposure 
and becomes exceedingly durable. 

This rock may be quarried almost anywhere in the bluffs 
of the Des Moines below Croton, as well as along the Mis- 
sissippi from Keokuk to Montrose. Above this point it was 
not ^en presenting its usual characters ; and at Judy’s mill 
on Sugar creek, the most northerly point where it was 
observed, it was represented by about four or five feet of 
brown shelly limestone. It is probable that it thins out en- 
tirely at some point not much north of Skunk river. 

Fossils. The most conspicuous fossils belonging to this, bed 
are a large Conularia, a Lingula, and the palate bones of 
fishes ; all of which are at the present time imdescribed. 


GEQDE BED. 

Below the Magnesian limestone, we find a deposit of marly 
clays and argillaceous limestones filled with spherical masses 
of siliceous material, termed geodes; many of which are 
hollow, and, on being broken, present magnificent crystals 
of quartz, calc spar, dolomite, zinc blende and iron pyrites, 
as well as mammillary and botryoid forms of chalcedony. 

This bed affords nothing of economical value, and contains 
no fossils except where there is an intercalation of thin 
bands of limestone. 


KEOKUK LIMESTONE. 

The beds of rock to which this name has been given, 
consist of regularly stratified bluish grey limestones in 
strata from four inches to two feet in thickness, with seams 
df dieit hnd blue marly clay between. 'This has been ex- 
I lOWASOBViTi] 26 
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tensively quarried in the vicinity of Keokuk, and used for 
building purposes, to which it is well adapted. One stratum, 
near the base of the quarries, is a semicrystalline light-grey 
crinoidal limestone, usually quite free from chert : being 
susceptible of a fine polish, it is well adapted for cutting, 
and IS generally used for caps and sills. A mill was erected 
some two years since at the lower end of the city, for the 
purpose of sawing this rock into the various forms required ; 
but the siliceous character of the imbedded fossils, even 
when the rock itself appears free from chert, renders it 
unsuitable for that purpose, and the undertaking was soon 
abandoned. 

This bed of rocks forms the base of the blufTs from the 
mouth of the Des MoinOs to Montrose, and is also exposed 
on Lost creek one mileUnd a half southeast of Denmark, 
where extensive quarries have been opened on the lands of 
Mr. M‘Niel. It is extensively used in the vicinity of Keokuk 
for making quicklime ; but as a material for that purpose, I 
regard it as inferior to the Concretionary limestone above it. 

Fossils. This rock has sometimes been called Lower Ar- 
chimedes limestone, from the fact that it is the lowest bed 
at present known tOiContain fossil corals of that genus ; one 
species of which, ^he Fenestella (Archimedes) owenana, is a 
characteristic fosi^il of this bed. 

Near the upper part of this limestone, a thin stratum is 
frequently found containing the teeth and palate bones of 
fishes in coiisiderable abundance. Among the well-known 
species of fossils may be mentioned Agaricocrims tuberosus, 
Actinocrinus mississippiensis, Platycrinus saffbrdii, Palechintts 
mtdiiporaft Productus semireticulatus, P.altematus, P.cora, 
P.punctatuSi Spirifer striatus? ; with many imdescribed spe- 
cies of Orinoidese, Brachiopoda and Bryozoa. 
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CHERTY BEDS. 

Underlying the Keokuk limestones, we find a bed some 
forty feet in thickness, made up of alternations of chert with 
irregular seams of light grey limestone, usually too thin to 
be of any economical value. 

The siliceous material which forms the greater portion of 
this bed is not sufficiently free from foreign ingredients to 
be of value for any of the uses' to which silex in its purer 
forms is usually applied. It is more or less colored with oxide 
of. iron, and, where it decomposes, forms a reddish brown 
marly clay! 

This bed outcrops along the Mississippi river near the 
water level, from Keokuk to Montrose ; also on Lost creek, 
between Denmark and Wilson’s mill ; and caps the bluffs at 
South-Augusta, overlying the Burlington limestones. 

Fossils. The fossils of this bed generally agree specifically 
with those of the Keokuk limestone, except the Fenestella 
{Archimedes) oivenana, which I have not observed in it. 


BURLINGTON CRINOIDAL LIMESTONE. 

These beds, which form the base of the Mountain lime- 
stone series, and which rest directly on rocks of Devonian 
age equivalent to the Chemung group of New-York, consist 
of light-grey semicrystalline crinoidal limestone, the strata 
varying from four to eighteen inches in thickness, with 
intercalations of chert in seams and lenticular masses. 

This bed forms the greater portion of the river bluffs on 
the south side of Skunk river, from the north line of Green- 
bay township, to a point about two miles above Augusta, 

. where it is overlaid by the cherty beds abovementioned. It 
also outcrops on Lost creek at Wilson’s'mill on Section 12 
in Washin^n township, the most southerly point where it 
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has beea observed in this county. The quarries in the vioK 
nity of Augusta are capable of yielding an almost unlimited 
amount of b u i ld ing material of an excellent quality. 

‘ A more extended notice of this limestone, with its cha- 
racteristic fossils, will be given in the report on Desmoines 
county, where it outcrops over a much larger sur&ce. 

CHEMUNG GRITSTONES AND OOLITIC LIMESTONE. 

These beds, which are referable to the Devonian system, 
outcrop at the base of the bluffs, beneath the Burlington 
limestone, from the lower end of these bluffs on the south 
side of Skunk river, to the neighborhood of Augusta, where 
they dip below the river level and disappear. As their out- 
crop is so exceedingly limited in this county, and they yield 
no material of economical value, a more extended notice of 
them will be omitted for the present. 

ECONOMICAL GEOLOOY. 

Building and Flagging Stones. Nearly every part of this 
county is supplied with good building rock, easily accessible, 
and costing at the present time no more than the labor of 
quarrying. The northeastern portion of the county is sup- 
plied from the beds of crinoidal limestone which outcrop in 
the bluff on the south side of Skunk river, as well as on Lost 
creek in the vicinity of Wilson’s mill. This rock is usually 
a soft granular limestone in strata from six to fifteen inches 
thick, easily wrought, and well adapted for the ordinary pur- 
poses for which limestones are required. Some of the layers 
are semicrystalline and susceptible of a good polish, and may 
be used as a marble. The Keokuk limestone also furnishes an 
abundant supply of good building material, and is accessible 
along the bluf% of the Mississippi from Montrose to Keokuk,' 
and also one and a half miles southeast of Denmark, axM at- 
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seireral points on Skunk and Des Moines rivers. The interior 
portion of the county, however, is mostly supplied from the 
Concretionary limestone which outcrops on both Sugar 
creeks, affording an abundant supply for the middle and' 
western portions of the county. This bed also affords an 
excellent flagging stone in the vicinity of Denmark, where 
the upper layers are somewhat arenaceous and from two to 
four inches in thickness. 

Quicklime. Quicklime is made from all the limestones 
above named, though the Concretionary is undoubtedly the 
best adapted to this purpose. At Keokuk, the city is mainly 
supplied with this material from the upper layers of the 
Keokuk limestones. Some layers of this bed, as well as a 
portion of the Crinoidal limestone, afford a very good lime; 
but they usually contain too much arenaceous or siliceous 
material, and require to be selected with considerable care 
when used for the manufacture of lime. 

Clay and Sand. An inexhaustible supply of these materials 
for the manufacture of brick may be obtained from the Drift 
or Boulder formation in all parts of the county. The clays 
are accessible everywhere at a short distance below the 
surface ; and the sands, which are mostly in the middle and 
lower part of the deposit, may be obtained in the bluffs of 
the streams and also in their beds. Fire clay, suitable' for 
the manufacture of fire-brick and pottery, may usually be 
obtained from the underclay of the lower Coal seam, outliers 
of which are found at several points in this county. 

Few countieb in the State are more bountifully supplied 
with all the elements of material wealth, than the county 
of Lee ; having an abundant supply of building stone, timber 
and water, and a soil of unsurpassed fertility. Although no 
valuable deposits of mineral wealth have been found within 
t^e lipiits of the county, nevertheless her citizens possess a 
]|]||i:iifl),qf wef4th in the rich soil everywhere overspreading 
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the surface, of far more importance and greater value than 
the richest mineral deposits, accompanied as such deponts 
usually are with a barren' and unproductive soil. 

To those who are desirous of ascertaining whether coal 
may be found at any particular locality, I would su gg est that 
by simply boring down to the limestone, the (j^uestion will 
be definitely settled, as no workable coal seam has ever been 
found below the Concretionary limestone. From the character 
of the outliers of coal in this county which have fallen under 
my observation, it. is not probable that they will prove to be 
of any great economical value. 


DESMOIIVES €OE]VTY.* 

Desmoines County is bounded on the north by Louisa county, 
on the west by Henry county, on the south by Skunk river, 
and on the east by the Mississippi. It contains a superficial 
area of about four hundred and seventy-five square miles, 
and is well timbered and well watered ; having, besides the 
rivers which bound it on two sides, Flint creek and its tri- 
butaries, which traverse the whole extent of the county from 
northwest to southeast. The surface is nearly equally divided 
into timber and prairie, and the eastern portion is well sup* 
plied with neverfailing springs. 

The timber upon the uplands consists of black and white 
oak, hickory, elm, linden and cherry; while the bottoms 
sustain a heavy growth of black and white walnut, shellbark 
and pignut hickory, white and sugar maple, red and burr 
and pin oak, elm, ash, buckeye, cottonwood, sycamore, 
hackberry, and honey locust. A more magnificent growth of 
timber can scarcely be found in Southern Iowa, than may 
be seen on Flint creek in this county. 

Desmoines county is well supplied with building niateiial,* 
having thS Concretionary limestone, the Keokuk limesthMs 
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and the Crinoidal limestones outcropping^ within the county, 
and exposed along the bluffs of all the water-courses within 
its limits. These beds afford always on abundance of good 
building stone ; and the facility with which it may be quar- 
ried, renders it the most economical material for building 
purposes that can be used. Sand and clay suitable for brick- 
making is also abundant, and accessible at almost every point 
in the county. 

The following section exhibits the different geological 
formations in Desmoines county, which will be noted in the 


order they occur : 

4 Alluvium. 

Drift ; , 40 - 60 feet. 

Coal measurefif 20 feet. 

Concretionary limestone 30-40 feet. 

Geode bed 80 feet. 

Keokuk limestone 40 feet. 


Burlington crinoidal limestone 



Oolitic limestone .... 
.Compact finegrained limestone 
Asb-oolored gritstones . . 
Blue shaly clay .... 


60 - 80 feet. 
4-6 feet. 

10 feet. 

25 feet. 

80 feet. 


Alluvial bottom lands extend along the Mississippi river 
from the mouth of Flint to the north line of the county, 
varying in width from one to six miles. The lower end of 
this belt is heavily timbered, while the northern portion is 
.mostly prairie, with the exception of a narrow belt of timber 
along the river. A part of this bottom is subject to overflow 
frbm the fiver ; but the northern and western portions are 
above the usual high-water level, and include some of the 
best lands in the county. Narrow belts of bottom land also 
extend along Skunk river and Flint creek, and are heavily 
tiikbered^ affinrding the most valuable timber lands in the 
county. r, : . 
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DBIFT DEPOSIT. 

The Drift formation presents no very marked features in 
this county, differing from those noted in the report on Lee 
county, except that it does not usually attam a thickness 
exceeding sixty feet. It consists of partially stratified depo> 
sits of clay, sand and gravel, with boulders of primary and 
secondary rocks irregularly distributed through the mass, 
though usually most abundant in the lower portion. It yields 
an abundant supply of water, which may be obtained on the 
prairie lands usually from twenty to thirty feet below the 
surface ; and where the country is more broken along the 
streams, the wells are somewhat deeper, varying from thirty 
to fifty feet. It affords a good supply of sand and gravel, as 
well as clay suitable for making brick. 

This deposit covers all the uplands in the county ; hiding 
the underlying rocks from view, except along the beds of 
the streams where they have been laid bare by the action 
of running water. 


GOAL MEASURES. 

An outlier of coal occurs in Danvffle township on the 
waters of Cedar creek, which, although it afibrds no coal of 
any value, yields an excellent clay suitable for fire-brick and 
for potter’s use. Two pottery establishments are now in 
successful operation, owned and conducted by the Messrs. 
MeIiCheb, whose ware is perhaps equal to any manufactured* 
in the West. The bed of clay, where they have* epened it, 
varies in thickness from three to seven feet, and has i^orded 
an abundant supply for several years without drifting, by 
shipping off the overlying drift deposit. 

The following beds, belonging to the Coal measures, ocoiir 
on the southeast quarter of Section 80 , Dapville towndup : 
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Bituminoui slate and shale . .10 feet. 

Coal 6-12 inohes. 

Fire clay 3-7 feet. 

Ferruginons sandstone .... 4 feet. 



CONCRETIONAKY LIMESTONE. 


.1 include under the above name all the limestones occur- 
ring in this county above the Geode bed. No indications of 
the Warsaw Archimedes beds are seen here ; and the Mag- 
nesian bed has in a manner lost its distinctive character, 
and becomes merged in this bed, which is really somewhat 
magnesian in the lower part. 

The principal exposures of the Concretionary limestone 
in this county are on Long and Cedar creeks. On Long creek, 
about two miles northwest of Augusta, this bed presents the 
following characters : 


Regularly-bedded light-grey coiupact limestone in strata from 

three to six inches thick 

Brown arenaceous limestone 

Goneretionary and brecciated limestone 

Massive magnesian layers 


30 -40 feet. 


The magnesian layers at the base of this bed form an ex- 
cellent material for heavy masonry, and constitute a very 
durable rock. The concretionary and brecciated limestone 
above may be advantageously used for the manufacture of 
quicklime, while the upper or li^t-grey portion of the bed 
is well adapted to the ordinary purposes Tor which building 
rpokiis required. . 

* [Iowa Scbvit.] 
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G'EODE BED. 

This bed consists of bluish ash-colbred shaly clays, with 
siliceous geodes containing quartz crystals, calc spar, zinc 
blende, and chalcedony. It is exposed on Skunk riVer aboire 
Augusta, on Long and Cedar creeks, and also on Little Flint 
about half a mile above the mouth, the most northerly point 
where it was observed in this county. It often presents the 
appearance of potter’s clay, but probably contains too much 
calcareous matter to answer for such purpose. Crystals of 
sulphuret of iron are also abundant it, sometimes of a bright 
yellow color, and then frequently mistaken by the ignorant 
for gold. It is needless to say that mineral wealth will be 
looked for in vain in the Geode bed. 

KEOKUK LIMESTONE. 

This rock is exposed on Skunk river, from about one mile 
above Augusta, to the west line of the county ; also on Long 
creek, two and a half miles northeast of Augusta ; and on 
Brush creek, five miles from Burlington on the lower Augusta 
road : it likewise outcrops on Little Flint creek, a half mile 
above the mouth. Its lithological characters iiF this county 
are very similar to those presented in Lee county ; consisting 
of alternations of buflf-grey and bluish grey limestones, with 
seams of chert and hornstone often occurring in lenticular 
masses. It forms a good building material, wherever the 
strata are sufficiently massive to answer the required pur- 
pose. As a resource for the manufacture of quicklime, it is 
second only to the Concretionary limestone. 

Fossils. The same fossils occur in the beds in this county 
as in Lee. Among those most common here may be mentioned 
Spirifer striatus, &. imbricattiSt Athyris lamellosa, Ai.squamu 
fera, Productus punefatus, P. semireticulatus, P. alterndtus ; 
..with teeth and palate bones of Ckinoid fishes'. 
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BURLINGTON CRINOIDAL LIMESTONE. 

This is by far the most important rock formation in this 
county, inasmuch as it underlies at least three-fourths of its 
surface, cropping out along the rivers and creeks throughout 
the northern and eastern portions. It forms the upper part 
of the river bluiTs from Augusta to the mouth of Skunk river, 
and, on the Mississippi, from the mouth of Skunk to the 
Iowa, from which point it trends otf in a northwest direction 
to the vicinity of Columbus city in Louisa county. It is also 
exposed on Flint creek and its tributaries to near the wes- 
tern border of the county. It consists usually of light-grey 
and brown limestones, alternating with seams of chert, and 
is termed Crinoidal limestone, because the rock is almost 
entirely constituted of the remains of the beautiful lily-stvs 
or crinoideans, which once swarmed beneath the waters of 
the ocean in such profusion that whole formations are com- 
posed of their fossilized remains. A large proportion of the 
Burlin^on limestone is mode up of the calcareous plates and 
joints of these beautiful creatures, with scarcely enough, of 
mineral matter to cement them together. 

In the vicinity^ of Burlington, the lower twenty feet of 
this bed contains considerable arenaceous material; and 
some of the strata, bn exposure to the atmosphere, crumble 
to sanid, and thus liberate the beautiful fossils imbedded 
therein. This character, however, is only local, the whole 
T UftHs being usually calcareous to the bottom. The upper 
portion consists of light-grey and brown limestones, semi- 
crystalline in texture, and sometimes sufficiently massive 
for, all ordinary building purposes, and sufficiently pure and 
free from siliceous matter to be easily wrought into any 
desirable form. Towards the top it becomes thinbedded and 
chei^y, and finally passes into the hornstpne and chert beds 
which separate it &om the Keokuk limestones above. The 
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Crinoidal limestone abounds in fissures and caverns, and 
serves as a natural drain to the surface which ii underlies 'i 
the water, fiTidin g its way through these channels, issues finm 
the base in springs of the finest limestone water. Hence there 
is no portion of the country where fine springs are 'so abun- 
dant as in. the region underlaid by this formation. 

Some strata in this bed are susceptible of a high polish, 
and may be used for the ordinary purposes of. marble. The 
rock may be quarried to advantage almost anywhere along 
the blufis of the Mississippi river, affording a good supply of 
building material to the eastern portion of the county. 

Fossils. No formation in the West is more important and 
interesting to the geologist, than the one now under consi- 
deration ; and Burlington, Iowa, has become a classic ground 
to^the man of science, and is known wherever .geology is 
studied, as one of the richest fields for the collection and 
observation of the fossil remains of paleeozoic life yet foimd 
on our continent. A large proportion of the species occurring 
at this locality are yet undescribed*, but I will enumerate 
those best known. 

Of the Crinoidea, we find here Actinocrinus verneuiliamst 
A. rotmdus, A. christyi, A. pyriformis, A: concinms and A. 
konincki of Shcmabd ( Vide Report on the Geological Survey 
of Missouri, Plate A) ; also Pentremites elongatus and P. sayi of 
Shumard (Vide same Report, Plate B), Platycrinus discoideus, 
P. corrugatus?, P. planus, P. burlingtonensis, P. yanddli, P. 
atnericanus, Pentremites norwoodii, P. mdo^ P. planus, P. stdli- 
•formis, Dichocrinus striatus, D. ovatus, Megistocrinus evansii, 
Cyathocrinus comutus and Adinocrtnus unicornus of Owejt and 
Shubiasd (Vide Report on the Geological Survey of Iowa,. 
Wisconsin and Minnesota, Tab. 5 A and B ). 

Several species of Brachiopoda are also characteristic of 
this formation, among which may be mentioned two large 


• June 186r. 
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species of Spirifer, which have been referred by Mr. Pbatten 
of the Illinois Survey to S. sowerbyi and S. ventricosa of the 
European authors. Spirifer forbesii of Pbatten and Nobwoou 
is also a common fossil in the lower portion of the Burlington 
limestones ; and Productus fiemingii, P. semireticulatus and 
P. punctatus are abundant in the upper part of the bed. An 
undescribed species of Chonetes ia common at Augusta and at 
Bluffdale, in the upper portion of this bed. One or two spe- 
cies of Euomphalus, probably undescribed, also occur here, 
as well as an undetermined Conularia. 

At Augusta, on Skunk river, fish teeth are abundant in a 
thin band of limestone which may be seen in place on the 
south side of the river, near the top of the bluff. This band 
is not above four inches in thickness, and is filled with the 
teeth, spines, and palate bones of fishes in the greatest 
profusion. 

In what immense numbers must the crinoids, the mollusks 
and the fishes have swarmed in the Subcarboniferous era, to 
have, formed whole systems of rocks by the deposit of their 
bony skeletons ! It is hardly possible to obtain a fragment of 
the Mountain limestone, however small, that does not con- 
tain some trace of organic life ; and thousands of specimens 
may be obtained, in which the animal structure may be 
traced as easily, and studied as correctly, -as though they had 
perished but yesterday. 

OOLITIC LIMESTONE. 

4 

Immediately below the Crinoidal beds we find a band of 
Oolitic limestone usually about four feet in thickness, and 
deposited in strata varying from four to twelve inches thick. 
This rock has been used freely at Burlington for curbstones 
and vuious other purposes ; hut it is not a reliable building 
material, as it yields readily to the action of frost, and con- 
•sequently should not be used where durability is required. 
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COMPACT FINEGBAINED LIMESTONE. 

.This bed is about ten feet in thickness, and consists of 
thin layers of brownish grey limestone, compact, breaking 
with a smooth conchoidal fracture, and containing crystals of 
calc spar in seams and pockets, associated with zinc blende. 
This is the representative of the Lithographic limestone of 
Missouri, but is not sufficiently even-textured here to answer 
the purposes of the’lithographer. 

ASH-COLORED GRITSTONE. 

This bed is composed at the top of tolerably regular- 
bedded gritstone in strata from four to twelve inches thick, 
passing downward into ash-colored shale. The bed affords no 
building rock of any value^ the strata generally yielding to 
the influence of the weather, and crumbling where exposed 
to atmospheric agencies. 

Fossils. Among the fossils common to these beds may be 
enumerated Spirifer marionensis df Shcmabd, Chonetes logani 
and C.fischeri of Pratten and Norwood, together with several 
species of Productus, Avicula, Grammysia, Belhrophon, etc.,’ 
which appear to be.closely allied to, or identical with species 
common to the Waverly sandstone of Ohio and the Portage'* 
and Chemung groups of New-York. 

These beds outcrop along the river bluffs from Augusta on 
Skunk river, to the vicinity of Bluffdale’P. 0. twelve miles 
above Burlington, where they pass below the surface and 
disappear. 

BLUE SLATY CLAY. 

This bed, which is from twenty-five to thirty feet thick 
at Burlington, is the lowest rock outcropping in the county, 
and is only exposed at the ba>se of the bluffs from the mouiiH 
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of Flint creek to the bluffs on Skunk river. It consists of a 
dark blue argillaceous slate that weathers to a blue clay, and 
contains sulphuret of iron in crystals and brown oxide of 
iron in nodules of clay iron ore. 

.No fossils have as yet been found in this bed in Desmoines 
county; but its position and lithological characters would 
seem to indicate it to be the equivalent of the Genesee slate. 

ECOlsrOMICAL GEOLOOY. 

Building-rock. The Crinoidal limestone furnishes an abun- 
dant supply of building material to the eastern part of the 
.county, being accessible everywhere in the river bluffs from 
the north line of the county to the mouth of Skunk river, 
and also up that rivcr'to a point about one mile above Au- . 
gusta. This bed also outcrops on Flint creek, as far as the 
southwest comer of Yellowsprings township. 

The Keokuk limestones are found on Brush creek, five 
miles southwest of Burlington ; also on Little Flint creek a 

* half mile above the mouth, and on Skunk river from Augusta 
to the west line of the county. The Concretionary limestone 
also outcrops on Long creek, as well as on some of the smaller 
streams in the. southwest part of the county. 

> Quicklime. These beds all furnish an abundant supply of 
material for the manufacture of lime ; which, at Burlington, 
is obtained from the upper beds of the Crinoidal limestone, 
some layers being nearly pure carbonate of lime. 

* Sand and Clay. These materials are abimdant in nearly 
all parts of the county ; enabling almost every farmer to 
manufacture his own brick upon’his own premises, whei^ he 
chooses to do so. 

Fire-clay. An excellent bed of fire-clay occurs in Danville 
township, affording an abimdant supply^ for two potteries 
np^ in snccessftd operation. This bed forms the underclay to 
an oiiilier of co^ in this township. 



20^ OEOLOQT OF DBBMOnCBS COONTT. 

. As an agricultural region, Desmoines county is one of the 
best in Iowa ; and from its geographical position and com- 
mercial advantages, is destined to be one of the most popu- 
lous and wealthy counties in the State. The prairies have a 
soil of unsurpassed fertility ; and a considerable portion pf 
the timbered lands, wh^ the growth eonsists of elm, linden 
and cherry, possess a soil scarcely inferior to the best prairie 
lands. Along the river bluffs the soil is admirably adapted 
to the growth of fruit, especially where it is rendered cal- 
careous by the outcrop of limestones ^ and the apple and 
peach orchards planted on «uch locations are usually more 
healthy and productive than those upon the prairies. The 
steep hillsides are also admirably adapted to the growth of 
the vine, and there are several flourishing vineyards in the* 
county. 

The people of the West are hardly yet aware of the fact, 
that in the production of fruit, the broken lands along the 
streams will really yield a greater return for the labor ex- 
pended on them, than can be obtained from the best corn 
and wheat lands in the country. It is to be hoped that the • 
time is not distant when the slopes of our river bluffs will 
be covered with vines, furnishing an abundant supply of pure 
and wholesome wines to supersede the vile compounds now 
sold under that name. 
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HEIVRY COEMTY. 

HraniT County lies immediately north of Lee, and is bounded 
on the east by Desmoines and Louisa counties, on the north 
by Louisa and Washington, on the west by Jefferson and 
Vanburen, and on the south by Lee. It has an area of twelve 
■ townships or 432 square miles, and is well watered by Skunk 
river and its tributaries. 

Skunk river enters the county near the northwest comer, 
and, after winding along its western borders for about ten 
miles, trends off in a southeasterly direction, passing out of 
the county near the southeast corner. The principal tributa- 
ries of Skunk river in this county are Cedar and Big creeks : 
the former enters it from the west, near the northwest corner 
of Salem township, and, after a winding course of a few miles, 
turns due north, and empties into Skunk river just below 
Borne. Big creek rises in the eastern part of New-London 
township, and runs northwestwardly through New-London 
and Marion townships, and .then turns south, and finally 
southeast, emptying into Skunk river about two miles and a 
half above Lowell. 

Water power is abundant on these streams, especially on 
Skunk river, which affords good millsites at intervals of five 
' to six miles throughout its extent in this county. 

Heavy bodies of timber are found on these streams and 
their tributaries, affording an abundant supply to the whole 
county. Black and white oak and hickory are the principal 
growth upon the uplands ; while along the streams may be 
found black and white walnut, red and burr and pin oak, 
linden, hackberry, white and sugar maple, hickory, elm, ash, 
buckeye, honey locust, sycamore and cottonwood. 

The following section exhibits the geqlogical formations 
outcropping in this nounty : 

* [Iowa Soavsr.] 27 . 
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Alluvium. 

Drift 

Coal measures ....... 

Concretionary limestone . . . . 

Geode i>ed . . * 

Keokuk limestone 

Crinoidal limestone 


60 - 80 feet. 
40 - 50 feet. 
80 - 4D feet. 
30 ftet. 

80 - 40 feet. 
10 feet. 


ALLUVIUM. 


The only deposits of Alluvial bottoms in this county are 
found oh Skunk river, which is skirted by a narrow belt on 
both sides, seldom exceeding a mile in width. These bottom 
lands sustain a magnificent growth of timber, and, when 
cleared and brought under cultivation, are among the most 
productive in the county. The soil is usually a deep black 
sandy loam, admirably adapted to the growth of com, sweet 
pptatoes, and all other products requiring a dry and warm 
soil. Fruit of all kinds may be raised either on the bottoms 
pr bluff-lands, with more certainty of annual crops thah on 
the prairies. 


DRIFT. 

Overlying the Mountain limestone and Coal measures, 
throughout the county, we find a heavy deposit of Di 
material, consisting of- clay, sand and gravel, with'bould^ 
of quartz, granite, gneiss, hornblende, porphyry and siei_ 
as well as limestone, and containing also bits of coal^nd 
slfite derived from the breaking up of the Coal measure over 
which the Drift agencies have passed. The appearance of 
^ese bits of coal in the beds of streams leads many persons, 
unacquainted with tiie circumstances under which the 
formation has been deposited, to suppose that a coalristiUn 
Ipaustj^ecessarily exist wherever such fragments appeSI* j'' htit 
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a careful study of this deposit, and of the circumstances 
under which it was formed, will soon produce the conviction 
that no coal-seam, or other extensive deposit of mineral 
wealth can reasonably be looked for in it. 

Native gold has been obtained from the gravel beds of this 
deposit in Indiana, and may perhaps be found in Iowa or 
Illinois, but in quantities too small to repay the labor of 
washing. Fragments of galena and native copper are likewise 
found in the drift. 

Beds of sand and clay are abundant in the drift almost 
everywhere, and furnish an inexhaustible supply for the 
manufacture of brick ; and wells of good water may be ob- 
tained from it on the prairies and uplands, by digging from 
twenty to forty feet. Where the prairies are- quite rolling, 
good springs occasionally occur, issuing from the sandy 
portions of this deposit where they rest upon the clay beds 
beneath. 


COAL MEASUKES. 

Several outliers of coal occur in Henry county, on the east 
side of Skunk river and Cedar creek ; but none of them have 
as yet yielded a profitable coal-seam, nor is it probable they 
ever will. 

North of Salem and between Skunk river and Cedar creek, 
a deposit of coal occurs, extending about five miles from north 
to south, with an average width of about three miles. This 
has as yet only afibrded a seam of indifferent coal, frcnn 
‘sixteen to twenty-four inches thick : it however alBfords 
considerable deposits of potter’s clay, some of which are 
likely to prove of value. 

A deposit of this kind was observed near Trueblood and 
Hyatt’s mill, on Section 28 in Tippecanoe to-wnship : it was 
ea^tosed in some old coal doings, and was from four to five 
Ibat tMok> ^ 
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A heavy bed of bituminous slate overlies the coal in this 
vicinity, and immetimes takes its place entirely. This slate 
has been designated cannel coal by some parties, and has given 
riro to expectations of an abundant supply of mineral fuel 
that will not be realized.* The outlier is entirely surrounded 
by the outcroppings of the underlying limestone, which is 
exposed everywhere along the bluffs of Skunk river and Cedar 
creek, and underlies all the coal deposits in Southern Iowa. 

On the east side of Big creek in Centre township, on Sec. 
26, an outlier of coal occurs in a depression: or basin in the 
Concretionary limestone, which outcrops within fifty yards 
of the coal diggings, and apparently at a higher level *. it 
has yielded no coal of any value, and the diggings are now 
abandoned. . 

The outlier of coal mentioned* in the Beport onDesmoines 
county as occurring in Danville township in that county, 
also extends into the edge of Baltimore township in this* 
county, but is only valuable for the deposit of potter’s clay 
which it affords. 

On the west side of Skunk riyer, above the mouth of 
Cedar creek, coal occui's under more favorable circumstances, 
and in a seam averaging two and a half to three feet in 
thickness. This seems to be an extension of what may be 
termed the Fairfield basin, which is supposed to occupy the 
greater portion of Jefferson county. 

At Crawford’s mill on Skunk river, 8ix*mile8 below Deeds- 
ville, coal outcrops in the river bluffs in connection with a 
bed of shaly clay and iron ore. The exposure here did not . 
admit of a perfect section, but the beds seemed to hold the 
following relative positions : 
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Fio. 28 . 



Slope of the bluff above the coaly apparentlj 
occupied by Drift deposits, estimated at 
60 to 70 feet. 


Black slate . . . 

... 3 feet. 

Coal 

... 12 inches. 


Unexposed • • . 

. . . 16 -20 feet. 

Iron ore ... . 

Shaly clay . . . 

... 2| - 3 feet. 

. . . 4 feet. 


tJnexposod 28 ~ 30 feet. 


Concretionary limestone. 


At this point, Messrs. Eaton, Allen & Co. have sunk a 
shaft some fifty feet in search of coal ; commencing on the 
west bank of the river immediately above the Concretionary 
limestone, and passing entirely through that bed into fhe 
shaly clays of the Geode bed beneath. As, on reaching the 
limestone, they are below all coal deposits, the farther they 
penetrate in that direction, the more remote is the prospect 
of finding a workable coal-seam. 

It is quite probable that’a coal-seam may be found at this 
point, between the one already opened and the limestone 
below; and if the shaft had been commenced at or near 
the top of the bluffy and carried down to the upper surfitce 
of the limestone, the question would have been definitely 
settled as to the amount of coal to be foimd at this point. 

The Concretionary limestone extends quite across the 
river here, forming a ripple just below the dam. The bed of 
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iron ore in the foregoing section is from two and a half to 
three feet in thickness, and appeared to thicken in a wedge- 
shaped form as it penetrated the hill. The ore itself is a 
cellular brown oxide of iron, and, if the bed thickens suf- 
ficiently to keep a furnace in operation, may prove a valuable 
acquisition to the mineral resources of the State ..Specimens 
of this ore have been forwarded to the State Chemist for 
analysis. 

On Section 32 in Tippecanoe township, a coal-seain has 
been opened, which is said to be from three to four feet in 
thicknbss ; but at the time of my visit to the locality, the 
roof had fallen in, preventing any satisfactory examination 
either with regard to the thickness of the seam or the qua- 
lity of the coal. 

On the south side of Cedar creek in the west part of Salem 
township, this seam has been opened at several points near 
the county line, and about two miles north of Hillsborough. 
At Dr. Crail’s bank the coal is three and a half feet thick, 
and is overlaid by about four feet of bituminous slate. The 
coal here rests directly on the Concretionary limestone, with 
only a few inches of /shaly clay and slate between. The 
vicinity of Hillsborough now furnishes nearly all the coal 
used in the southern part of the county. 

It will be seen from what has been said, that the only 
coal lands in Henry county, that promise anything like a 
profitable coal-seam, are those lying west of Skunk river and 
Cedar creeks ; and for the benefit of those who are disposed 
to test the question whether coal can be found at a particular 
spot, let me repeat, that by boring down from a point near 
the general level of the country to the limestcmes below, 
whichj in Henry county, may be reached almost anywhere 
in less than a hundred feet f.* m the surface, the qae8ti<hi 
will be settled beyond a doubt, so far as that particiilar 
locality is concerned. 
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, CONCRBTIONAEY LIMESTONE. 

This is one of the most important limestones of the county, 
inasmuch as it outcrops, over a greater extent of surface than 
any other in it, and affords almost everywhere an abundant 
supply of building stone, as well as an inexhaustible quan- 
tity of material for the manufacture of lime. 

This bed outcrops in the bluffs of Skunk river and Cedar 
creeks throughout the county, and on Big creek from the 
mouth to the point where the Iowa city road crosses it, two 
miles north of Mount Pleasant. It also outcrops on Crooked 
creek in Scott township, in the northeast corner of the 
county, and on Little Cedar creek throughout its extent in 
Salem township. Its average thickness in this county does 
not exceed forty feet, and in the northern part is somewhat 
less. 

The lower portion of the bed is usually more or less 
magnesian and quite massive, affording suitable material for 
heavy masonry. The rock for the abutments of the railroad 
bridge across Skunk river was obtained from this portion of 
the Concretionary bed, four miles below Rome. The middle 
portion is usually a mass of greenish grey, concretionary, 
and brecciated limestone without regular lines of stratifica- 
tion, and only valuable for the manufacture of lime. The 
upper part is usually a thinbcdded light-grey limestone in 
regular layers from two to six inches thick, sometimes are- 
naceous, and affording good fiagging stones. 

. • 

Fossils. The most characteristic fossil of this bed is the 

Idthostrotion canadense, which is usually found weathered out 
hi the beds of all the streams traversed by this rock. At 
Tmeblood & Hyatt’s mill on Cedar creek, this coral is ex- 
ceedingly abundant ; also on Big creek, three miles south of 
Mount-Pleasant. , . 

Two miles south of Mount-Pleasant and one mile south 
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Salem, there are marly partings bet\reen the limestooEio 
strata, containing Terd)ratula, Jlhynchonella, -Productus and. 
Spirifer, of species yet undetermined. 

GEODE BED. • 

• 

This bed is well exposed in the vicinity of Lowell, where 
it attains a thickness of about thirty feet, and consists of 
calcareo-argillaceous shales, with geodes of quartz crystals, 
chalcedony, calc spar, etc. In its northern extension it thins 
out rapidly ; and In the vicinity of Mount-Pleasant, it is 
only represented by a few' feet of blue and yellow sbaly 
clay, which separates the Concretionary limestone from the 
Keokuk beds below. 

KEOKUK LIMESTONE. 

This limestone forms the bed of Skunk river from Lowell 
to Rome, and also appears again at Deedsville in the north 
part of the county : it likewise outcrops on Big creek north- 
east of Mount-Pleasant, and on Cedar creek northwest of 
Salem. It consists of layers of buff-grey and bluish grey 
limestones in strata from four to fifteen inches in thickness, 
and has been quarried extensively on Big creek, northeast 
of Mount-Pleasant, for the construction of the Insane Asy- 
lum. Not more than twenty feet in thickness was exposed 
in any of the quarries in this vicinity ; and it is quite pro- 
bable that this, as well as the Geode bed, thins out rapidly 
towards the north. 

The rock quarried in the vicinity of Mount-Pleasant, for 
the construction of the Asylum, is sometimes traversed by 
seams of argillaceous matter, which causes it to split oh 
exposure to frost, and renders it unfit for heavy masonry. 
For this reason, great care should be taken in the selection 
of the material* for so important a work ; and none should 
be used, especially when they are required to be set on ed^ 
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unless quite free from seams and of an even texture. The 
bluish grey layers contain iron pyrites, which decompose on 
exposure to the atmosphere, giving a dingy copperas color to 
the surface of the rock : for this reason, the buff-grey layers 
should be preferred. 

Fossils. These beds do not afford as great a variety of 
fossils in this county as at points farther south, but enough 
can be obtained to identify the beds without difficulty. At 
Willet’s quarries I found the large Spirifer striatus, S. im- 
bricatus?, Athyris lamellosa, A. squamifera?, Productns alter- 
natus ; together with several species of Capulus, Pleurotomaria, 
etc., common in the same beds at Keokuk. No trace of cri- 
noids, other than a few joints of the columns, were seen here. 
At Oakland mills on Skunk river, and Trueblood & Hyatt’s 
mill on Cedar creek, the fossils of this bed may be obtained. 

CKINOIDAL LIMEgTONE. 

The only outcrop of this bed in Henry county is on Big 
creek in the northwestern part of New-London township, 
on Sections 4, 5 and 6. Only a few feet of the rock is ex- 
posed along the bed of the creek, where two or three small 
quarries have been opened in it. These beds have a slight 
dip to the southwest, and soon disappear beneath the Keokuk 
limestone. 


ECONOMICAL GEOLOOY. 

Building^-rock. The Keokuk limestones and Concretionary 
bed afford an abundant supply of good building stone, which 
may be procured in the bluffs of Skunk river, on Big creek 
north and west of Mount-Pleasant, and on Cedar .and Crooked 
cree^ and several smaller tributaries to Skunk river. The 
^teokuk limestone is more argillaceous hpe than at placets 
fiur^er south ; and some of the layers ore traversed by seams 
' itbwA'SuBvxT.] ' 28 
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oi argillaceous matter, whiob cause the rock to split where 
exposed to the action of frost. 

The Ooncretionary limestone of some localities is magne- 
sian and heavy-bedded, affording strata two feet in thickness, 
and well adapted to heavy masonry. This character -is usual- 
ly restricted to the lower portion of the bed ; while the upper 
part is commonly a light grey or dovc-colored compact lime- 
stone with a cpnchoidal fracture, and in layers from four to 
eight inches thick. 

Quicklime. The Concretionary limestone is the only deposit 
in the county from which a supply of lime can be obtained, 
the Keokuk limestones being too argillaceous to be used for 
that purpose. As this bed is accessible on almost every stream 
in the county, it will afford an inexhaustible supply of ma- 
terial for the manufacture of lime. 

Coal. Thin outliers of coal are found in various parts of 
the county ; but the workable seams appear to be restricted 
to the west side of Cedar creek, along the west line of the 
county. The coal-seam outcropping here varies frOra two to 
three feet in thickness, and is probably the same as that 
opened in the vicinity of Fairfield in Jefferson county. The 
southern part of the county is mostly supplied at the present 
time from the vicinity of Hillsborough. 

Iron Ore. Nodules of clay iron ore occur very generally in 
connection with the lower coal-seams, and are also common , 
in the drift, derived probably from the same source. 

At Crawford’s mill on Skunk river, about one mile north 
of Rome, a bed of ore occurs in the Coal measures, as seen 

C 

in the section at that place. The bed, at its outcrop, is only 
two to three •feet thick, but seems to thicken in a wedge- 
shaped form as it penetrates the hill. 

Potter's Clay. Good potter’s clay occurs at Trueblood and 
. Hyatt’s mill on Cedar creek, six miles north of Salem, and 
w also at several places in the county where outliers of coal 
are found. 
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As an agricultural region, Henry county may be ranked 
among the very best in the State ; having an abundant sup- 
ply of timber, while the prairie lands are generally rolling 
(ind dry, and all susceptible of ar high state of cultivation. 
Building stone is abundant in nearly all parts of the county, 
costing only the labor necessary to quarry and remove it to 
the places where it is Avaiited. An abundance of water may 
bo procured at points remote from the main water-courses, 
by sinking wells to the depth of from twenty to forty feet. 
The Burlington and Missouri river railroad, now complete 
to the western borders of the county, will afford facilities of 
transportation, such as are enjoyed by but few counties in 
the Stotc. To the emigrant seeking a homo in the West, 
especially the practical agriculturist, Henry county offers 
inducements hardly excelled by any portion of the State. 


VA]\injUElV (OUMT. 


Vanbuejsn County is bounded on the east by Lee and Henry 
counties, on the north by Jefferson county, on the west by 
Davis county, and on the south by the Missouri line. It 
embraces a fraction over thirteen townships, or about 480 
square miles of surface, and is one of the best timbered 
counties in this part of the State. 

The Des Moines river runs diagonally through the county 
from northwest to southeast, affording a belt of fine timber 
from six to ten miles in width. On the south side of the Des 
Moines are Fox river, and Indian, Chequest, Bear and Hol- 
comb’s creeks, each affording a considerable belt of timber 
and an abundant supply of stock water in ordinary seasons*; 
and on the north side of the river are Crooked, Lick, Coates, 
Reed and Cedar creeks, each skirted with timber from their 
source to their outlet. 
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The prairies are generally small, with a rolling surface, 
and a soil fully equal to the average of the prairie soils of the 
west. The upland timber consists of black and white oak, 
hickory, elm, linden and cherry ; while upon the Des Moines 
bottoms may be found black and white walnut, su^r and 
white maple, ash, hackberry, cottonwood, sycamore, honey 
locust and mulberiy. 

The Des Moines river furnishes a great amount of water 
power ; and five dams are now under process of construction, 
or finished, within the limits of this county. The command 
of so great an amount of water power must eventually prove 
of great advantage to the prosperity and wealth of the 
county, as a considerable portion of the adjoining aqd less 
favored sections of the State will thus be made tributary to 
the valley- of the Des Moines for their mechanical and ma- 
nufacturing facilities. 

The following geological formations outcrop within the 
limits of this county, and will be noticed in the order in 
which they are represented in the section, beginning with 
the upper or newest of the group. 

Allariuin. 

Drift 60- 80 feet. 

Coal measures 80 - 100 feet. 

Conoretionar; limestone . . . . 40 - 80 ^t. 

Geode bed 25 feet. 

Keokuk limestone and cherty beds . 70 feet. 

Narrow belts of alluvial bottoms are found on one or both 
sides of the Des Moines river, varying in width, but seldom 
exceeding a half mile. These bottom lands were covered 
^IKjginally with a very heavy growth of timber; but con- 
siderable portions have been cleared and brought under cul- 
tivation, and, possessing a warm, light and productive soil, 
are among the very best lands in the State. 
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DRIFT DEPOSITS. 

The Drift formation presents nearly the same features in 
this county as in those previously examined, and has an 
average thickness of sixty to seventy-five feet. Along the ^ 
bluffs and ridges the upper portion, to the depth of four or 
five feet, presented a strong lithological resemblance to the 
Loess, but contained no shells at the points examined to 
determine its identity. 

On the prairies, good wells of living water are obtained 
from twenty to thirty feet below the surface ; but along the 
river bluffs and on the timbered lands generally, considerable 
difficult is experienced in procuring good water, and cis- 
terns are in very general use. 

The Drift deposit here, as everywhere else throughout 
Southeastern Iowa, affords an inexhaustible supply of sand 
and clay suitable for the manufacture of brick, accessible at . 
almost any point in the county where such material may be 
needed. This fact, taken in connection with the abundance 
of timber and water power, renders the construction of sub- 
stantial buildings comparatively cheap, and gives to the 
inhabitants a decided advantage over less favored portions 
of the State. 

Fossils. The only fossil obtained from the drift io this 
county was a mass of siliceous wood, procured in the bluff 
on the north side of Indian creek, about one mile southeast 
*of Mr. Thompkins’s place. This specimen presented none of 
the waterworn characters of a boulder, but the angles were 
as sharp and well-defined as if it had never been removed 
from the spot where it was first buried. No remains of th^ 
mammoth, mastodon, or other extinct mammalia have as yet 
been found in Vanburen county, so far m I could learn. 
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COAL MEASURES. 

At least three-fourths of the superficial area of this county 
is underlaid by deposits belonging to the Coal formation, 
but it is not probable that a workable coal-seam will be found 
to extend over more than one-half or two-thirds of the ter- 
ritory so underlaid. 

At least two workable coal-seams outcrop in the county, 
varying in thickness from two to five feet. The upper one is 
exposed in the vicinity of lowaville on the south side of the 
Des Moines, and at Business-corners and vicinity on the north 
side of the river. This seam is usually overlaid by a band of 
hydrauHc limestone from two to three feet in thickness; 
and the coal is less impregnated with sulphuret of iron, and 
consequently better adapted to mechanical uses, than that 
from the Jower seam. 

The following section exhibits the various beds belonging 
to the Coal formation exposed in this county : 

Grey shale and shaly sandstone. 

Thin scams of coaly matter separated hy shaly clay, 

' Shale. 

Hydraulic limestone. 

Bituminous slate. • 

Second coal-seam 3 - .5 feet. 

Shale and shaly sandstone, with a thin seam of impure coal. 

Bituminous slate. f 

Lower coal-seam 2-4 feet. 

Fine clay, sometimes wanting, 
r- ^ • 

Ferruginous sandstone, varying from 3 to .20 feet in thickness. 

The entire thickness of these beds probably will not exceed 
one hundred feet, though no point was seen where the whole 
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was exposed in a single section. The lower scam, where it 
occurs of sufficient thickness to afford a profitable bed, seems 
to have been deposited in basins or depressions in the^Con- 
cretionary limestone. The coal at Farmington, both at Wil- 
liams’s and Johnson’s bank, occurs in a basin of this kind. 

At Jilr. Cox’s coal-bank two miles north of Hillsborough, 
a miniature basin may be seen, which affords a very instruc- 
tive example of the kind. This basin is of an oval form, and 
does not exceed fifty paces in diameter in either direction. 
The limestone has been laid bare by diluvial action on the 
north, east and west sides of the basin, leaving it exposed 
from five to six feet in height above the edge of the coal at 
the present'time. The coal dips rapidly from the edge of the 
basin towards the centre in every direction, and, at the 
deepest point penetrated in digging the coal, exhibits a 
depression of about fifteen feet below the surface of the 
limestone outcropping around the rim of the basin. On the 
south side the coal extends up into the bluff, following the 
inequalities of the limestone, and dipping towards the centre 
of the basin. 

At several points in the neighborhood this seam has been 
opened at a higher level, where it occupies its usual position 
above the limestone. 


Section across the Basin from east to west, at Cox's Coal-hank. 

Fw. 2». 



The Farmington basin is about two miles in width from# 
east to west, and extends south a half mile beyond the Des 
Moines river, but its northern boundary is hidden in the 
bluffis on that side of the river. The coal varies in thickness. 
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from two to three feet, appearing to thicken from the borders 
towards the centre of the basin. 

AtfThomas’s coal>bank on Bear creek, on the southwest 
quarter of Section 10 in Vernon township, the following 
beds are exposed 



Kwotoy S -4 feet. 

Bitaminous ilate and shale . 20 feet. 

inohes. 

Bituminous slato . . • • 4 feet. 

Ferruginous sandstone . . 3 feet. 


The Concretionary limestone outcrops along the creek, both 
above and below the point where the beds in the foregoing 
section were exposed. 

Three-quarters of a mile west of Pittsburgh, this seam is 
opened again for the use of the steam mill in that town. 
Here the coal is about the same thickness as in the above 
section, and is underlaid by a bed of fire clay from three to 
four feet in thickness. Along the bluffs of Chequest creek in 
this portion of the county, thin outcrops of bituminous slat ^ 
and shale are frequently met with, but afford no workable 
coal-seam so far as is known at present. 

At Keosauqua the same seam outcrops in the bluffs on the 
south side of the river, immediately above the limestone. 
The coal here averages about two feet in thickness, but is 
slaty and poor, with much sulphm>et of iron. 

Opposite Portland, coal is said to extend into the bed of 
the river from the north side; but at the time of my visit 
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to the spot, none, could, be seen above the water level. The 
Concretionary limestone outcrops along the bluff on the south 
side of the river from Portland to within two miles of lowa- 
ville ; and if coal occurs at Portland in the position men- 
tioned, it is probably in a depression in the limestone glong 
the southern edge of which the river runs. On the north side 
of the river, no rocks are exposed in the immediate vicinity ; 
and the occurrence of the second coal-seam in the first 
exposure on the north side rather serves to give probability 
to the assertion. 

One and a half miles below lowaville, the second coal- 
seam has been evened at several points on the lands of Mr. 
Mauhabd and Mr. M'Huaii. The coal in these openings is from 
three to five feet in thickness, and of a better quality than 
the average Of the lower seam, containing much less sulphu- 
ret of iron. These openings arc about fifty-five feet above 
the low-iwater level of the river, and from twenty-five to 
thirty above the limestone. Just above lowaville on the 
south side of the river, this scam passes below the river level, 
being thrown down by a depression in the limestone^ and 
reappears on the north side of the river about a mile above 
the town. 

On the southwest quarter of Section 10 in Village town- 
ship, on the lands of Mr. Walker, the second scam is exposed. 
The coal is here from three to four feet in thickness, and 
appears to be of a quality similar to that of Mauhard’s bank 
on the south side of the river. 

In the neighborhood of Business-corners this seam has 
been again opened at several points, but presents no essential 
variation either in thickness or quality from the other locali- 
ties nientioried. There is about sixty feet of shale and shaly 
sandstone above the coal at this place, though it is but par- 
tially exposed. • 

At Martin’s coal-bank on the northwest* quarter of Section 
14 in Cedar township, two seams are exposed, separated by 
[ Iowa Survey.] 29 
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a few inches of black slate. It is quite probable that this is 
a mere local deposit, from the fact that no other outcrop'-in 
this vicinity presents a similar section. The two seams ave- 
rage from six to seven feet in their aggre^te thickness, and 
rest directly upon the Concrfitionary limestone, with only 
fron^three to five feet of clay and shale between. Specimens 
for analysis have been collected from all these localities, and 
forwarded to Professor Whitney the State Chemist. 

Fossils. The Coal measures of Vanburen county have as 
yet yielded but few fossils. In the ferruginous sandstone 
usually underlying the lower seam, stems of Lepidodendra and 
Sigillaria were occasionally seen ; and in tho shaly sandstone 
above, roots of Stigmaria were met with at Farmington and 
some other localities. The hydraulic limestone overlying the 
second coal-seam at Business-corners contains a few marine 
shells, among which were observed Productus, Chonetes, Spi- 
rifer and Terebratula, Wt in such a state of preservation as 
rendered their specific identification somewhat difficult. 

CONCRETIONARY LIMESTONE. 

This formation is exposed on nearly every water-course in 
the county ; and from the facility in quarrying it, and the 
extent of surface over which it outcrops, it becomes the most 
important and valuable limestone deposit in the county. The 
lower portion of the bed is usually a massive brownish grey 
magnesian limestone, and has been quarried and used for the 
construction of several of the locks for the improvement oP 
the navigation of the Des Moines river, for which purpose it 
is well adapted. The middle portion is always more Qr less 
concretionary in structure, and only suitable for the manu- 
facture of lime. Some of the finegrained strata in this portion 
of the bed are susceptible of receiving a fine polish, and the 
limestones on Ghequest creek have obtained some celebrity 
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as a marble, a block of which was sent by the citizens of 
this portion of the county to the National Monument at 
Washington. 

The Concretionary limestone outcrops in the bluffs of the 
Des Moines river, on one or both sides, throughout the coun- 
ty ; also on Indian, Bear, Chequest and Holcomb’s creeps on 
the south side of the river, and on Crooked, Lick, Coates, 

Heed, Cedar and Bock creeks in the north part of the county. 

0 ■ 

Fossils. The lower portion of this bed is characterized by 
silicified specimens of Lithostrotion canadense (L. basaltica) of 
Owen, which are abundant at almost every locality where 
the rock is exposed ; and on the south side of the river at 
Keosauqua, they may be seen in place at the base of the 
bluff just above low-water mark, in the magnesian portion 
of the rock. 

Fossil shells are abundant in the marly partings between 
the limestones at Keosauqua and at Seigler’s mill on Cedar 
creek; and on Indian creek, near the residence of Mr. 
Thompkins, the limestones arc filled with Productus, Bellero- 
phon, Orthis, etc. of species yet undetermined, except the 
Productus altonensis of Pbatten and Norwood, which was 
identified at this locality. Crinoidal joints were common in 
the marly limestones at Seigler’s mill, but no parts of the 
bodies of these interesting fossils could be found. 

GEODE BED. 

The argillaceous shales and marlites of the Geode bed 
outcrop on the Des Moines river from , the vicinity of Far- 
mington to three miles below Keosauqua, where they pass 
below the river level and disappear. The only interesting 
specimens afforded by this bed are the minerals contained in 
a crystallized form in the geodes, consisting of quartz, calc 
spar, dolomite, zinc blende, sulphuret of iron, and chalce- 
dony, Sometimes the lower part of the .bed becomes quite 
calcareous, and contains a few fossils which are usually 
identical with those from the limestones below. 
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KEOKUK LIMESTONE. 

This formation first appears on the Des Moines river in 
this county about two miles below Bonaparte, and, gradually 
thickening in a westerly direction, attains its maximum in 
the vicinity of Bentonsport, where it reaches an elevation 
of about seventy feet above the bed of the river. From this 
point it is gradually depressed, until it' finally disappears 
below the river level about four miles above Bentonsport. 
The upper portion of the bed is also exposed for a short di- 
stance on Indian creek, about three miles from Farmington. 

This limestone presents the same lithological characters 
here as at Keokuk, consisting in the upper part of regularly 
bedded bluish grey limestone with seams of marlite, while 
the lower part becomes a thinbedded and cherty rock like 
the equivalent strata which outcrop along the Lower rapids 
on the Mississippi river. The upper part of the bed affords 
good building material in the vicinity of Bentonsport and 
Bonaparte, where extensive quarries have been opened in it. 

Fossils. The fossils obtained from the Keokuk limestone 
at this point appear to be identical, specifically, with those 
most characteristic of it at places farther east. The Fmestella 
{Archimedes) owenana of Hall, Products semireticulatus, P. 
punctatus, Spirifer identical with those common at Keokuk> 
and the large Orthis referred by Owen to 0. umhrdculum, are 
among the most common fossils noticed at these localities. 
A few palate bones and teeth of fishes were obtained here, 
but they are by no means abundant. Spines of the Actino- 
crinm mississippiensis of Ecbsmeb were quite common, and one 
body of this fine species was obtained in the quarries at 
Bentonsport. The marly seams contain many fine forms of 
Bryozoa in a good state of preservation, as well as fragments 
of trilobites. , ; 
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ECONOMICAL GEOLOGY. 

Building-stone. The Keokuk limestones outcrop on the Des 
Moines river for a distance of about six miles in the vicinity 
of Bentonsport and Bonaparte, affording an abundance of 
gopd building material at those places. The Concretionary 
limestone, however, must always be the main resource for 
building-stone in this county, from the fact that it outcrops 
on nearly every creek in the county, and hence is easily 
accessible at all points. 

Flagging-stones. Some of the upper layers of the Concre- 
tionary limestone in this county are suitable for flaggings, 
and may be quarried in strata from one to three inches in 
thickness. 

Marble. On Chequest creek, the upper portion of the con- 
cretionary bed is a finegrained compact limestone of a light 
grey or dove-color, breaking with a conchoidal fracture, and 
susceptible of a fine polish. The rock seems well adapted to 
many purposes for which an ornamental stone is required, 
and has acquired some reputation as Chequest marble. 

Iron-ore. Thin bands of the variety of iron ore known as 
limonite occur in connection with the lower Coal measures 
in this county, but have not yet been found in quantities 
sufficient to justify the erection of furnaces. At Martin’s 
coal-bank, a band of red and yellow ochre, about two feet in 
thickness, occurs in the shale above the coal. 

Coal. Vanburen county is well supplied with coal from the 
two lower seams, which have been opened in various parts 
of this county, especially along the Des Moines river. 

The best coal yet found in this county comes from the 
second coal-seam in the vicinity of Business-comers and 
Towaville. This seam varies from three to five feet in thick-> 
ness, and is usually overlaid by a band pf hydraulic lime- 
stone. It contains less sulphuret of iron than the lower seam, 
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and is consequently better adapted to mechanical purposes. 

Potter's Clay. Fire clay, suitable for the manufacture of 
fire brick and pottery, occurs in several places in this county 
in connection with the’lowef coal-seam, as at Thomas’s coal- 
bank on Cedar creek, and in the vicinity of Portland. 

Quicklime. The Concretionary limestone furnishes an in- 
exhaustible resource for the manufacture of quicklime, and 
is accessible oh nearly every stream in the county, except 
Fox river. As some portions of this bed are magnesian and 
others arenaceous, some care will be requisite in selecting 
material for burning. 

Sand and Clay. These materials are abundant in all parts 
of the county, furnishing an inexhaustible supply for the 
manufacture of brick. 

With an abundant supply of rock suitable for building 
purposes, outcropping in almost every portion of the county ; 
stone coal, and timber equally abundant and easily obtained, 
and water power sufficient for all mechanical and manufac- 
turing uses, Vanburen county stands unrivalled as a desirable 
field for investment, either to the mechanic, the manufacturer 
or the agriculturist. 
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JEFFER801V COIJIVTY. 

Jepfebson County is bounded on the east by Henry county, 
on the north by Washington and Keokuk counties, on the 
west by Wapello county, and on the south by Vanburen 
county. It has a superficial area of twelve townships, or 
about 432 square miles. The surface is generally rolling, and 
some parts, especially along Skunk river, are somewhat 
broken. 

The prairies in this county are generally sm.all, and the 
supply of timber abundant. The timber consists for the most 
part of black, and white oak, shellbark and pignut hickory, 
slippery and red elm, linden, cherry, black Avalnut, sugar 
maple, redbud and honey locust. 

The principal water-courses in the county are Skunk river 
and Cedar creeks, with their tributaries. Skunk river enters 
the county at the northeast corner, and runs south along the 
county line to about the middle of the county, and then 
passes out in a southeast direction into Henry county. This 
stream affords good water power at intervals of four or five 
miles, which has been improved by the erection of mills at 
several points in the county. 

Cedar creek enters the county from the west near the 
middle, and runs diagonally through it, passing out near the 
southeast corner. This stream affords many good millsites, 
but the supply of water is not sufficient to run them at all 
‘ seasons of the year. 

In addition to these streams, Jefferson county contains 
several others of smaller size, among which are Walnut and 
Brush creeks, which afford a good supply of stock water the 
greater part of the year. , 

An abundant supply of well-water is obtained on the 
prairies by digging from fifteen to twenty-6ve feet below the 
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surface ; and on the timber lands, it may usually be found 
at depths varying from twenty-five to forty feet. 

The following section exhibits the geological formations 
ohtcropping in Jefferson county, and their relative position. 


AlIuTium. 

Drift deposits 60 — 75 feet. 

Goal measures ' 75 - 100 feet. 

Concretionary limestone . 25 feet. 


Blue argillaceous and calcareous shales of the Geode bed, 10 - 12 feet. 

ALLUVIUM. 

Narrow belts of alluvial bottoms occur on Skunk river and 
Cedar creeks, but not of suflicient extent to form a striking 
feature -in the physical structure of the country, and are 
only valuable for the fine timber they afford. « 

DllIFT DEPOSITS. 

This formation, consisting of beds of yellow clay, gravel 
and sand, is spread over the entire surface of the county to 
the depth of sixty feet or more, except along the streams 
where it has been partially or wholly carried away by the 
action of running water. The lower portion of the formation 
consists of beds of sand and gravel with imbedded boulders 
of granite, gneiss, porphyry and quartz .rock ; while the 
upper portion consists mostly of yellow clay with a few 
pebbles, sometimes alternating with beds of sand. 

No minerals of any value occur in this deposit ; and it 
has as ^et, so far as I am aware, afforded no fossils in this 
county.' 

A bountiful supply of water is* yielded to the wells sunk 
in this formation, from the underground streams that perco- 
late through its sandy portions. . 
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COAL MEASURES. 

At least three-fuu^hs of 'the surface of Jefferson county is 
underlaid by rocks belonging to the @oal formation, though 
workable coal-seams may not be found everywhere over this 
extent. The beds are so exceedingly -variable in thickness, 
•that a seam of coal, three feet thick at one point, may thin 
out to as many inches in a distance of two or three miles, 
or perhaps entirely disappear. This is illustrated by the fol- 
lowing local sections : 

Fig. 31. — Section at Huntsin^ov’s Coal-hank on Cedar creek, 2 miles S. of Fairfield. 


Soft micaeoona sandstone, woathorinp; to loose sand 
on exposed surfaces ; the strata vnryin/; from six 
to twelve Inches in thickness . . 20 feet. 


Bituminous slate and impure coal . 2 feet 0 in. 

Band of iron ore 0 in. 

Bluish grey shale 5 feet. 

Coal 2 foot. 

Bituminous tlato 3 foci. 

Coal, said to bo four feet thick (at 

present unexposed) 4? feet. 

Slaty sandstone, the lower layers ■ 
somewhat calcareous .... 3 feet. 




The lower bed in the above section doubtless rests im- 
mediately upon and merges into the Concretionary limestone, 
which outcrops both above and below at no great distance 
in -the bed of the creek. 


Fig. 32. — Section at Thompson’s Mill on Cedar creek, three miles helow lluntsingcr’s. 



Band of limestone 1 feet. 

Coal 1 foot 3 in. 

Chdeolate -colored shale .... 1 foot 0 in. 

Thinbcdded sandstone 6 feet. 


Grey shale 10 feet. 

Bituminous slate 2 foot 0 in. 

( Green marly olaj ..'.... 2 feet. 

{ Concretionoiy limestone .... 3 feet. 
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The distance between the points where the two foregoing 
sections were made does not exceed three miles, and yet the 
variations in the lithological character of the same strata 
are very notable. We find the fi)ur-foot seam of coal of the 
first section here represented by two and a half feet of bi- 
tuminous slate, and sixteen feet in thickness of shale and 
sandstone interposed between this and the next coal-seam ; 
whereas, at the other locality, they were only separated by 
three feet of bituminous slate. 

The band of limestone at the top of this section afforded 
a few fossil shells, among which were two or three species 
of Productus, a small Spirifer, a Nautiltis, and the tail of a 
trilobite. The thinbedded sandstone also contained traces of 
plants, and a specimen of Lepidodmdron was obtained in a 
quarry on the north side of the creek. 

The Concretionary limestone, forming the base of the 
section, presents its usual lithological characters, being* 
brecciated and concretionary, but containing no fossils at 
this point. The green marly clay resting upon the limestone 
I have no hesitation in referring to the same age with the 
limestone, although at this point it affbrds no fossils. 

The' following section, made near the mouth of Brush 
creek on the northeast quarter of Section 36, serves farther 


to illustrate the point under consideration. 

Fire clay 16 feet 

Band of iron ore 6 inches. 

( flrciy marl, with Productus ^ Spirifer f Rhynchonella^ etc. 8 feet. 

) Concretionary limestone 11 feet. 


In the above section we see a bed of fire clay coming in 
imimediately above the limestone deposit, and either re- 
placing the coal or intervening between it and the limestone. 
The slope of the hill covers whatever beds come in above 
the clay. The grey marl resting upon the limestone contaios 
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the same species of ProductuSj Spirifer^ Rhynchonella and 
Cyathophylla so characteristic of that bed at other localities. 



The coal in this section is quite free from sulphuret of iron, 
and is the best yet found in the county. 

Six miles and a half west of Fairfield, the same band of 
limestone overlying Richardson’s jeoal-seam outcrops on the 
north side of Cedar creek, on Section 35, T. 72, R. 11. The 
^coal-seam underlying it here is only eighteen to twenty 
inches thick ; showing a thinning out of about one half its 
thickness in a distance of four miles. 


Section at Reed^s Mill on Cedar creek^ three miles southwest of Fairfi eld^ 
071 See. 10, T. 71, R. 10. 


Bituminous slato 2 feet. 

Nodular limestone and septaria ... 8 feet. 

Slaty clay 10 feet. 

Goal 2 inches 

Shaly clay with crystals of selenite • . 13 feet. 

Shaly micaceous sandstone with ferns . . 6 feet. 

Bituminous slate ........ 2 feet 6 inches. 

Coal • 6 inohes. 

Shaly clay . . 

Bitumiuous slate 
Coal • • • • 


8 feet. 

2 feet. 

3 feet 8 inohes. 
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Reed’s Tnill is about one mile and a half in a ditect line 
south from Richardson*s coal-bank, and we find this coal- 
seam dwindled down to a thickness of two inches at this 
point. The limestone above it, in both localities, appears to 
be the same. The coal seam at the bottom of this section is 
undoubtedly the lower one at Huntsinger’s, as it holds the 
same relative position, and the Concretionary limestone 
outcrops in the bed of the creek not more than one hundred 
and fifty or two hundred yards from the mill, and about 
the same level as the base of the foregoing section. 

From a careful comparison of these sections, all of which, 
except the one at Richardson’s, commence at about the same 
horizon (the Concretionary limestone), it will be seen that 
the Coal measures of this region are exceedingly irregular. 
Richardson’s coal-seam we. find thinning out in a westerly 
direction to eighteen inches in about four miles, and in a 
southerly direction to about two inches in a distance of a 
mile and a half. The lower seam at Huntsinger’s, four feet 
in thickness, is replaced at Thompson’s mill, about three 
miles east, by a two-foot seam of bituminous coal. 

The thinbedded micaceous sandstone at Reed’s mill con- 
tains ferns, and some other plants in a good state of pre- 
servation. The shaly clay overlying this sandstone contains 
crystals of selenite in considerable abundance, though usually 
of small size. 


CONCBETIONABY LIMESTONE. 

This is the principal limestone formation outcropping in 
this county, and is found on Cedar creek as far north as 
Reed’s mill, on Skunk river, and on. Walnut creek for two 
or three miles from the mouth. It has everywhere a brec- 
ciated and concretionary structure, which renders it ill 
adapted to the purposes of building. The lower part of the 
bed appears to be arenaceous, and may afibrd some godd 
building inaterial. 
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Fossils are not very abundant in this formation in this 
county ; but at Reed’s mill, and on* Brush creek, a few of 
the most characteristic species were obtained. 


ARGILLO-CALCAHEOUS SHALES OE THE GEODE BED. 

Skunk river, from the northeast comer of the county to 
a point some two or three miles below Deedsville, runs upon 
this formation, exposing at intervals thin bands of limestone 
which may be considered the equivalents of the, Keokuk 
limestones. These are the lowest beds outcropping in the 
county, and appear to have thinned out very much in their 
northerly direction, not exhibiting more than ten or twelve 
feet in perpendicular thickness. 


EOONOMICAI. GEOEOCIY. 

Coal. Coal is by far the most valuable mineral product to 
be found in Jefferson county ; and notwithstanding the great 
irregularity with which the coal seems to have been depo- 
sited in this region, there is undoubtedly within the limits 
of - the county an adequate supply for a long period. The 
lower seam has been opened in almost every township in 
the county, and is the one mainly to be relied on for future 
supplies. The upper scam probably underlies but a limited 
tract of country ; and it has nowhere yet been found thick 
enough to justify being wrought, except in the vicinity of 
Fairfield. The coal from the upper seam contains less sul- 
phuret of iron than almost any other yet found in the State, 
and is in consequence much sought after for mechanical 
purposes. 

Iron-ore. Thin beds of iron ore, consisting of red and 
brown hematite, occur almost everywhere in connection with 
the lower coal-seams, but has not yet been discovered in 
quantities sufficient to justify the erection of furnaces. 
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Fire-clay. Beds of fire clay are found in various parts of 
Hhe county, in connexion with the coal-seams ; and on Brush 
creek near the mouth, on the northeast quarter of Sec. 36, is 
a bed about fifteen feet thick, resting on the Concretionary 
limestone, with a few inches of iron ore between. The lower 
part of the bed is somewhat slaty in texture, but the upper 
part seems to bo of excellent quality. Should it prove as good 
as its appearance would indicate, it must become , a valuable 
addition to the resources of that part of the county. 

Building materials. Jefferson county is not well supplied 
with good building stone ; her main resource being the 
sandstones of the Coal measures, which are not very reliable 
when exposed to atmospheric agencies, and, if used at all, 
require to be selected with much care. The Concretionary 
limestone is accessible along the eastern part of the county ; 
but owing to its irregular stratification, it affords but little 
material for good walls. Some good building stone may pro- 
bably be obtained from the lower part of this bed, at 'Har- 
mon’s quarries and some other points in the southeast part 
of the county, where the rock seems to be somewhat arena- 
ceous and more regularly bedded than the purer limestones 
at the top.. 

The limestone overlying Richardson’s coal-seam is used 
to a considerable extent in the neighborhood of its outcrop, 
for rough walls, butj owing to its irregular fractime, is not 
well adapted to that purpose. 

Quicklime. The Concretionary limestone is the main re- 
source for the manufacture of quicklime in this county, and 
no better article for that purpose need be desired than that 
afforded by Harmon’s qui^rries. It is also accessible at va-’ 
rious localities in the eastern part of the county, on Brush 
and Walnut creeks, as well as several smaller tributaries of 
Skunk river.' 

Clay and Sand for Brick. An abundant supply of these 
materials is furqished by the Drift deposit in all parts of the 
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county; the clay being accessible immediately below the 
subsoil, and the sand along the breaks of the streams, where 
the sand-be^s of the deposit have been exposed by the action 
of the water. 


WASIIIMTOIV CODATY. 


WASfflNQTON County is bounded on the east by Louisa and 
Johnson counties, on the north by Johnson and Iowa coun- 
ties, on the west by Keokuk county, and on the south by 
Jefferson and Henry counties. It comprises a superficial area 
of nearly sixteen townships, or about 670 square miles. The 
surface is generally rolling prairie, with some belts of good 
timber along the streams. 

The principal water-courses in the county are the Iowa, 
Skunk and English rivers, and Crooked creek. The Iowa 
river traverses the eastern portion of the northeastern town- 
ship in the county only. Skunk river runs diagonally through 
two townships in the southwest part of the county, and En- 
glish river runs nearly due east through the most northerly 
tier of townships. Crooked creek traverses a considerable 
portion of the central and southeastern parts of the county, 
and empties into Skunk river near the corner of Henry and 
Jefferson counties. 

Skunk and English rivers afford considerable water power, 
and several fine mills are in successful operation on these 
'streams in this county. 

. The heaviest body of timber in the county is in the 
southern portion, on Skunk river and Crooked creek. It 
consists for the most part of black and white oak,- black and 
white walnut, shellbark and pignut hickory, elm, ash, linden, 
cherry, white and sugar maple, hackberry,, buckeye, syca- 
more and honey locust. Considerable belts of timber are also 
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found in the north part of the coimty, on English river and 
its tributaries ; but taken as a whole, Washington county is 
not as well supplied with timber as some of the adjoining 
ones. 

The streams above mentioned furnish an ample supply of 
stock water ; and upon the prairie, good wells of neverfailing 
water are obtained at depths of from twenty to forty feet, 
below the surface. Along the banks of the streams the wells 
require to be deeper, and in some cases a depth of fifty feet 
failed to afford an adequate supply. 

The following section exhibits the various geological 
formations outcropping in the county, and their relative 


position : 

Alluyhiin. 

Drift deposits 40 - 60 ft. 

Goal measures 16 - 20 ft. ' 

Concretionary limestone 25 feet. 

Argillaceous and calcareous shales of the Goode bed • . . 15-20 ft. 
Keokuk limestone ? 

Burlington limestone , , 10 - 12 ft. 


Gritstones and arenaceous limestones of the Chemung group, 60 foot. 

ALLUVIUM. 

The deposits strictly referable to this formation in Wa- 
shington county, are, the soil everywhere covering the sur- 
face, and narrow belts of alluvial bottom lands skirting the 
principal streams ; these consist of irregularly stratified 
deposits of sand, gravel, and decomposed vegetable matW, 
the whole 'seldom exceeding ten or fifteen feet in thickness. 
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DRIFT DEPOSITS. 

The entire surface of Washington county is covered with 
a heavy deposit of drift material, presenting the usual cha- 
racteristics of this formation, and consisting of irregularly 
stratified beds of sand, gravel and clay, with an average 
thickness of from forty to sixty feet. Along the bluffs of the 
Iowa river, the upper portion of the bed presents the litho- 
logical characters of the Loess, but no fossils were found to 
determine its identity. 

The drift of this region contains a greater amount of are- 
naceous* or sandy material than is found in the same deposit 
farther south, which seems to have been derived from the 
decomposition of the sandstones and shales of the Coal mea- 
sures in the immediate vicinity. Outliers of these sandstones 
and shales must have existed over all the northern portion 
of the county previous to the Drift period, and have been 
broken up and redeposited by Drift agencies, in beds of loose 
sand, with boulders of soft quartzose sandstone, which form 
the base of the Drift formation in this county. Fragments of 
coal are also quite common in this deposit, and have been 
derived from the coal-seams previously existing in the out- 
•licrs above mentioned, but are no evidence of the presence 
of workable coal-seams in the vicinity. 

* COAL MEASURES. 

Outliers of rocks referable to the age of the coal seem to 
•’ have been originally spread over a considerable portion of the 
surface of Washington county, but have to a great extent 
been broken' up and carried away by drift agencies. On the 
northeast quarter of Section 5 in Brighton township, on the 
land of Mr.FABRiER, coal is obtained from one of these out- 
liers, and the only one yet found in fhe county that affords 
a workable coal-seam. 

[IoWa SvavKT.] 81 
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The beds exposed at this locality give the following 
section : 

Fio. 8J. 



Although borings have been made at several points in this 
neighborhood in the expectation of striking this coal* seam, 
no coal has been found ; and it is probable this is but a very 
limited deposit, occurring in a depression of the limestone, 
and covering but a small extent of surface. The coal itself 
is of a very inferior quality, and contains an amount of sul- 
phuret of iron that renders it unfit for smithing purposes, 
except a poition of the middle of the seam from six to twelve 
^ches thick, which approaches cannel coal in structure, and 
is quite free from sulphuret of iron. 

Outliers of the quartzose sandstone, forming the base of 
the Coal measures in this region, were observed in the vi-« 
cinity of Wassonville in the northwest part of the county, 
and on Davis creek and Goose creek in the northeast, some- 
times resting upon the Burlington limestone, and sometimes 
on the gritstones and arenaceous limestones of the Chemung 
group beneath. 

CONCRETIONARY LIMESTONE. 

This formation underlies all the southern portion of the 
county, outcropping on Skunk river and its branches, and 
on Crooked creek to a point about three miles south of 
Washington. It is here a rough irregularly-bedded white 
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limestone, concretionary in its structure, with green marly 
seams and partings, the lower portion passing into a soft 
shaly sandstone which readily decomposes on exposure to. the 
atmosphere. 

The lower part of the bed is well Exposed in the south 
bluff of Skunk river one mile north of Brighton, where the 
following section may be seen : 

Concretionary linicstonc 25-30 feet. 

Ash-colored sandy layers, easily decomposed and shaly, 15 - 20 feet. 

Blue argillaceous marlites of the Geode bed ... 0 feel. • 

The ash-colored sandy layers of this bed represent the 
massive magnesian portion of the formation at points farther 
south, which forms in the more southern counties so valuable 
a material for heavy masonry, and is here rendered entirely 
worthless for all economical purposes by the change which 
has taken place in its lithological characters. The limestone 
forming the upper portion of the formation is usually too 
concretionary in its structure to afford a good building stone ; 
but at some points it becomes locally more regularly bedded) 
and is sufficiently massive to be a tolerably good material 
for ordinary building purposes. 

Fojssils are not so abundant in this rock in Washington 
county as at points farther south, the Lithostrotion canadense 
being the only one recognized. 


GEODE BEDS. 

The blue argillaceous marlites of the Geode bed outcrop 
along the bed of Skunk river, forming the lowest rock ex- 
posed in the bed of the stream. It affords no material of 
economical valiie. 
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KEOKUK LIMESTONE ? ' . 

No rocks were seen in Washington county that could be 
positively identified with the Keokuk limestone ; but as the 
rocks, above and below were found in situ, this formation may 
also exist here, though probably so much reduced in thick- 
ness as to be easily concealed beneath the superincumbent 
Drift material. 


BURLINGTON LIMESTONE. 


This well-marked subdivision of the Mountain limestone 
series is exposed at several localities in the county; aiid 
although it is only found from four to twelve feet in thick- 
ness, and thins out altogether before reaching the north line 
of the county, it nevertheless presents its usual well-marked 
lithological and palaeontological characters. 

The first exposure of this rock seen in the county was on 
Crooked creek three miles northwest of Washington, at Mae 
Millan’s quarries, where the following .section is exposed : 


Arenaceous cherty layers 2 feet. 

Burlington limestone 10 feet. 

Buff-colorod arenaceous layers ... 8 feet. 

Unexposed 6 feet. 


The limestone in the above section is thinbedded, the 
strata varying in thickness from three to six inches. It is a 
light-grey crinoidal limestone with some brownish layers, 
and scarcely differs in its lithological chatocters from the 
same beds wliere more fully developed in Illinois and Mis- 
souri.. 
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The following characteristic fossils were obtained in these 
quarries : Adinocrinus rotundus, A. verncuilianus, A. christyi, 
A. multiradiatus, Pentremites elongatus, P. norwoodii and P. 
tnelo. The large Spirifer characteristic of this bed at Bur- 
lington ( Iowa) and Quincy ( Illinois) was also found here, 

• together with Produdus Jlemingii and several species of 
Capulm, Orthis, Cyathophylla, etc. 

At Walker’s quarries on Goose creek, on Sec. 20, Town- 
ship 76, N. Range 6 west, the limestone is eight feet thick, 
and presents nearly the same lithological characters as at 
McMillan’s quarries. 

In the vicinity of Wassonville, as well as at Hawthorne’s 
quarries on Davis creek, on Sec. 31, Township 77 N., Range 
6 west, the limestone has thinned out to a thickness of from 
four to six feet, and is overlaid by the quartzose sandstone 
of the Coal measures, and here finally disappears in a nor- 
therly direction. This is the same limestone which, forty 
miles above St. Louis, in the bluffs of the Mississippi, is 
about two hundred feet in thickness. 

CIIUMUNG GROUP. 

. The rocks referable to .this group consist of soft gritstones 
and arenaceous limestones, and outcrop on English river from 
its mouth to the northwest part of the county, about one 
mile west of Wassonville, where they disappear beneath the 
Drift deposits. 

The following section, made at Wassonville, is the most 

* complete one obtained of these beds in this county : 

Slope with oatoropping masses of quartzose sandstone, 6 feet. 


Burlington limestone 3-4 feet. 

Massive brown arenaceous limestone ,42 feet. 

Ash-oolored gritstone • . . 2 feet 2 )n. 

Buff-eolored gritstone 6 feet 6 in. 
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These gritstones bear a close resemblance to their equiva- 
lents at Burlington, both in lithological characters and in the 
fossils they contain. The rock splits in all directions when 
exposed to the action of the atmosphere, which renders it 
worthless for building purposes. 

The brown arenaceous limestone is tolerably massive ; the' 
strata varying in thickness from six to fifteen inches, and, 
presenting a bold line of cliffs along its outcrop, it seems 
well adapted to common use as a building stone. It contains 
seams and lenticular masses of chert filled with fossil shells, 
which appear to be identical with those from the Oolitic 
limestone at Burlington. In its lithological characters, it 
closely resembles the brown arenaceous layers at the base of 
the Burlington limestone at Burlington ; but I did not find a 
single crinoid in it, or any other fossil that could be referred 
unequivocally to the Mountain limestone period. It contained 
one -species of Chonetes, two or three of Bellerophon, one of 
Enomphalus, one or two of Productus, and a Spiri/er. 

These beds also outcrop on Davis creek and Goose creek, 
near the east line of the county. 


ECONOMICAL OEOLOGY. 

Coal. Washington county is but poorly supplied with coal, 
her resources being confined, so far as is at present known, 
to the local outlier before mentioned in Brighton township. • 
Although the shales and sandstones belonging to the Coal 
measures are found at several localities in the county, they 
have nowhere else afforded a workable coal-seam ; and from 
the fact- that rocks older than the Codl measures are every- 
where exposed where the streams cut through the superin- 
cumbent Drift deposits, it is not probable that any extensive 
deposits of coal exist within the limits of the county. A 
local outlier like the one on Mr. Farrier’s place may occur 
anywhere above the limestones, and their presence can 
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only be determined by boring from the highest level of the 
country down to the limestone, which everywhere underlies 
the coal in this region. The fact that these outliers seldom 
afford a coal*seam more than two or three feet in thickness, 
and the coal of an inferior quality, is far from encouraging 
to those who feel disposed to invest money or labor in 
searching for coal in this region. 

Building-stone. In the southern portion of the county, the 
Concretionary limestone is the only rock exposed, that can 
be made available as a building material, and, from its 
uneven bedding and concretionary structure, is not well 
adapted to the purpose. At some points, however, along 
Skunk river, the quarries in this bed afford a tolerable ma- 
terial for rough walls. The central portions of the county 
are supplied with a tolerable building stone from the Bur- 
lington limestone, which outcrops on Crooked creek at 
several points northwest of Washington, as well as on Goose 
creek and Davis creek in the northeast part of the county. 
This rock is quite thinbedded, the strata seldom exceeding 
four or five inches in thickness, but is a durable rock, and 
answers well for foundation walls. The best building stone 
is obtained in the north part of the county, from the brown 
arenaceous limestones of the Chemung group, which are 
sufficiently, massive to afford material for abutments and for 
heavy masonry, the strata varying in thickness from six to 
fifteen inches. This rock outcrops on English river through- 
out the north part of the county, and on Davis creek and 
. Goose creek near, the east line of the county. 

Material for Quicklime. The central and southern portions 
of the county are supplied with an inexhaustible amount of 
material for the manufacture of quicklime, from the Con- 
cretionary and Burlington limestones which underlie the 
whole region. The former is by far the best rock for this 
purpose, and is the purest limestone in the county. The 
Burlington limestone contains some arenaceous matter, that 
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affects somewhat the quality of the lime made from it; but 
as a cement, it answers a good purpose. 

Material for Brick. Sand" and clay suitable for brick are 
found in the Drift deposits in all parts of the county : the 
clay may be obtained immediately below the subsoil, and 
the sand from the lower portion of the same deposit, or 
from the beds of the streams. These, in connection with 
the limestones above mentioned, will always afford an 
abundant supply of cheap building material to the inhabi- 
tants- of this county, sufficient for the wants of a dense 
population. 


WAPELLfI COrXTY. 

Wapello County is bounded on the north by Mahaska and 
Keokuk counties, on the west by Monroe county, on the 
south by Davis county, and on the east by Jefferson county. 
It contains a superficial area of twelve townships, or 432 
square miles. 

The face of the country is sufficiently level to be suscep- 
tible of the highest degree of improvement as an agricultural 
region, although there is but little of what may be termed 
level land in the county. The prairies are usually small, 
and quite rolling or undulating, and are covered with a rich 
black loamy soil from one to four feet in depth. 

Wapello county is well timbered, the timbered lands em- 
bracing more than onc-half the entire surface of the county. 
These lands, which for the most part lie upon the water- 
courses, are somewhat broken, but possess a fine soil, though 
not so deep as that upon the prairies : it is well adapted to 
the growth of wheat and other small grains, and also pro- 
duces fine crops of corn, and is decidedly preferable for tl^e 
growth of fruit to the. rich prairie soil. 
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Wapello county is well watered, the Des Moines river 
traversing the county from northwest to southeast, and 
affording fine water power at the several points where dams 
are now in process of construction for the improvement of 
the river. Six dams are to be built within the limits of this 
county. The principal creeks in the county are Cedar and 
Sugar creeks on the north side of the Des Moines, and Little 
Soap creek and the two Avery’s on the south. These streams 
afford an abundant supply of water for the use of stock ; and 
upon the prairies, especially those on the north side of the 
Des Moines, good wells of never-failing water are obtained 
by digging from twenty to thirty feet below the surface. 

On the timbered lands, especially on the south side of 
the river, considerable difficulty has been experienced in 
obtaining a supply of water by digging, and in some neigh- 
borhoods a resort to cistern wells seems to be the only means 
of pbtaining an adequate supply. This difficulty undoubtedly 
remits from the porous or sandy nature of the underlying 
rocks, which allow the water to sink to such a depth below 
the surface as to be beyond the reach of the ordinary well- 
digger. 

The following section exhibits the strata exposed in 


Wapello county : 

Alluvium. 

Drift . 40 - 60 feet. 

Coal measures 150 - 200 feet. 

Concretionary limestone 26 - 80 feet. 


ALLUVIUM. 

]^sides the surface soil, the principal deposits referable 
to the Alluvial formation are the bottom lands on the Des 
Jfiwes river and its tributaries. On the Des Moines, these 
[ Iowa Suevst.] 8^ 
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bottom lands form a belt from one to three miles in width. 
These alluvial deposits are very fertile, and, in their natural 
state, sustained a heavy growth of the finest timber. in the 
county. 


DRIFT. 

Very few good exposures of the Drift formation were seen 
in this county. So far as observed, it appeared to have been 
derived to a very considerable extent from the sandstones 
and shales of the Coal measures which have been broken up. 
and redeposited by aqueous action. Occasional boulders of 
transported material were seen, but by fhr the greater part 
of the deposit contained little or no evidence of a foreign 
origin. Its entire thickness in this county will average from 
forty to sixty feet, covering up and hiding from view the 
inferior strata everywhere, except along the water-courses, 
where it has been removed by mechanical agencies. 

COAL MEASURES. 

The rocks belonging to the Coal formation, which outcrop 
in this county, consist of sandstones, shales, bituminous slates, 
and thin bands of limestone, with two and perhaps three 
workable seams of coal. Bands of septaria and tutenmergel also 
occur in the bituminous slates in this county. The coal-seams 
vary in thickness from eighteen inches to five feet, and are 
not persistent everywhere ; the coal in some cases giving 
but entirely, and being replaced with sandstone or slate. Aq 
example of this kind may be seen on Sugar creek one mile' 
south of Dahlonega, where a coal-seam is opened on the 
lands of Mr. Coopek, and the coal is from three to three and 
a half feet in thickness, with a roof of bitiuninous slate. 
About one hundred yards south of this point on the same 
quarter section, an exposure of the strata may be seen in 
the bluffs of the creek, giving the following section : 
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Bituminous slate 2 feet. 

Shale 8 to 10 feet. 

Sandstone . 3 feet. 

Bituminous slate 6 feet. 

Shalj clay 4 feet. 

The lower bituminous slate in the above section occupies 
the place of the coal, and it is quite probable that a drift 
into this slate would reach coal again at no groat distance 
from the outcrop. At another point in the same neighborhood, 
where an opening had been made in this scam, the coal sud- 
denly gave out and was replaced by slate ; but the miners 
persevered in their work, and at a distance of fifteen or twenty 
feet the coal again appeared. These facts should be borne 
in mind by those engaged in the business of coal-mining ; 
as 4he abandonment of the work after it has been fairly 
commenced, in consequence of the apparent giving out of 
the coal, would be attended with far greater loss, than the 
cost of a persevering effort to reach the coal again. % 

In the vicinity of Dam No. 11 on the Des Moines river, a 
notable example of the wedging out and replacement of strata 
may be seen. About three hundred yards below the dam, a 
band of dark blue siliceous limestone about three or four feet 
in thickness has been quarried extensively in the bed of the 
river, for the construction of the lock at this place. The bed 
at the quarries seems to lie quite horizontal ; the dip, if any, 
being too slight to be measured. About half a mile above 
thqse quarries this band of limestone is thrown up out of the 
river bed at an angle of about twenty-five to thirty degrees, 
and runs up into the bluff to an elevation of thirty to forty 
feet above the river level, where it passes into an irregular 
band of septaria, and finally wedges out entirely and disap- 
pears. The beds immediately underlying this band of lime- 
stone, where it is exposed in the hill-side, consist of bitu- 
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minous slate from four to five feet in thickness, impure coal 
four feet, and bituminous slate and shale about twenty feet. 
These beds all disappear in a distance of fifty yards, and 
arc replaced by a bed of micaceous ' sandstone nearly one 
hundred feet in thickness. The following sketch is designed 
to represent the appearance of the bluffs for a distance of 
three Ixundred yards along the river : 


Fio. 35. 



€ lliver level. 

a. Limestone. c. Coal. e. Sandstone. 

b. Bituminous slate, d. Slate and shale. Unoxposed. 


appearance of the beds at this point would seem to 
indicate, at the first glance, that there had been a disturbance 
of the strata, which had thrown up the coal and limestone 
from beneath the river-bed to their* present elevation ; but 
a careful examination of the locality has produced the con- 
viction that the appearances here presented are not due to 
any disturbing cause, but have resulted entirely from the 
irregular deposition of the strata. 

The limestone in the foregoing section is rich in organic 
remains ; and the surface of many of the slabs recently 
taken from the quarry were literally covered with marine 
shells, imbedded with Stigmaria and other remains of the 
vegetable kingdom upon the limestone strata. 

Ampng the fossils collected at this locality were two or 
three species of Nautilus, Productus aquicostatus, P. muri- 
catus, Spirifer cameratus, Macrocheilus (two species undeter- 
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mined); together with Terebratula, Orthis, Pleurotomaria 
coronula, and an undetermined species of Bellerophon. A 
fucoid is also common here, which closely resembles the 
F. cauda-galli of the Devonian beds. 

Tl\e principal coal bank^ at present opened on the north 
side of the Des Moines river are in the neighborhood of 
Dahlonega and Kirkville, and in the river bluffs four miles 
below Eddyville. Coal is also taken from the bed of the 
river at low water, just above the mouth of Soap creek ; 
but the thickness of the seam could not be correctly ascer- 
tained. In the vicinity of Kirkville, the seam opened is 
from four to five feet in thickness; while in the neighborhood 
of Dahlonega and Eddyville, they vary from three to four 
feet. 

On the south side of the river opposite Eddyville, at 
Roberts’s coal bank, the following section was made : . 


Via. 86 . 



The thickness of the strata between this coal-seam and 
the Concretionary limestone, which forms the base of the 
section, indicates this as one of the upper coal-seams, and 
renders it very probable that a lower one will be found 
between the one now opened and the limestone. 
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• Four miles west of Ottumwa, on Sec. 20, T. 72 N., R. 14 
west, a fine coal-seam is opened on the lands of Col. Fosteb, 
where the following section was exposed : 



The coal in the above section is of a good quality, light 
and even-textured, and comparatively free from sulphuret 
of iron. The sandstone is deposited in regular strata from 
four to eighteen inches in thickness, and appears .to be a 
durable rock, hardening on exposure to atmospheric agencies. 
This locality is near the line of the Burlington and Missouri 
river railroad, which, when completed to this point,' will 
open a desirable and profitable market for the coal of this 
region. 

Outcrops of . coal are numerous in the banks of all the 
creeks on the south side of the river; but owing to the want 
of a market, very little has been done towards opening 
even those seams which outcrop at the surface, wliile no 
effort at all has yet been made to find those which are not 
exposed by natural causes. 


CONCRETIONARY LIMESTONE. 

This formation, which is the oldest rock known to out- 
crop in "WTapello county, forms the bed of the river, from 
the point where it leaves the county near the southeast 
corner, to the mouth of Soap creek. Just above the mouth 
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of Soap creek, it passes below the river level, and disap- 
pears beneath 1;he Coal measures; coming to the .surface 
again just below the mouth of Sugar creek, and continuing 
to outcrop along the river from this point to the northwest 
corner of the county. It also outcrops on both Avery creeks, 
for several miles from the river. In the vicinity,of Ottumwa 
and Eddyville, this rock is from twenty-five to thirty feet in 
thickness, and is a regularly-bedded compact grey limestone, 
the strata varying in thickness from three to fifteen inches. 
Some of the lower layers at Eddyville are magnesian, and 
of a light buff color. 

This rock is much more regularly bedded in this county 
than it is usually found at points farther south, and loses 
almost entirely its brecciated and concretionary structure, 
which distinguishes it almost everywhere from the other 
members of the Mountain limestone scries. The same fossils, 
however, Spirifer, Productus and Rhynchonella, which cha- 
racterize it at other localities, are found here, leaving no 
doubt of its identity. The Lithostrotion canadense, which is 
one of its most characteristic fossils on the Lower Dcs 
Moines as well as in Illinois, wa^ not met with in this 
county. This coral seems to be most common in thq lower 
portion of the bed in Iowa, although in Illinois it is quite 
common in the upper layers. It is quite possible that a care- 
ful examination will show the existence of two species of 
this coral, one of which is characteristic of the upper, and 
the other of the lower portion of the formation. 
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ECONOMICAL OEOLOfehY. 

Coal. By far the most valuable mineral product of Wapello 
county is stone coal, of which it has an abundant supply for 
the use of. a dense population for centuries to come'. By a 
reference to the map, it will be seen that nearly the whole 
of Wapello county is underlaid by rocks belonging to the 
Coal measures, and it is quite ceiiain that more than one- 
half of its entire surface is underlaid by workable coal- 
seams. 

The mining engineers of Europe are said to allow one 
million tons of coal per square mile for every foot in thick- 
ness of workable coal. Allowing one-half the surface of this 
county to be underlaid by a three-foot co&l-seam, we have 
six hundred and forty-eight million tons of coal as the pro- 
duct of this county alone. This is imdoubtedly an under 
rather than an over estimate of the resources of this county 
in mineral coal. A considerable portion of the county is 
underlaid by at least two coal-seams, averaging from two 
to five feet in thickness each. When railroad facilities shall 
render coal-mining profitable in this region, these coal- 
seams* will be sought out and opened ; and the time will 
undoubtedly come, when the mining privilege of a large 
portion of this county will be worth more per acre than the 
best farming lands are now held at. 

The abundant supply of timber in this county has ren- 
defed the local demand for coal exceedingly limited ; and it 
will" require increased facilities of transportation, and a * 
better market, to fully develop the mineral resources of this 
region. 

Building-stone. Some portions of the county, especially 
the northeastern and southern parts, are but poorly supplied 
wiMi goo4 building stone ; but along the Des Moines, from 
the mouth of Sugar creek to the northwest comer of the 
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county, an abundant supply may be obtained from the 
Concretionary limestone. This 'bed furnishes a compact 
regularly-bedded grey limestone in strata from six to twelve 
inches thick, which is exceedingly durable, and well 
adapted to all the ordinary uses for which a building rock 
is required. Some of the Coal-measure sandstones may also 
be used for foundation walls ; but they require considerable 
care in their selection, if required to withstand the action 
of frost and moisture. 

The band of Coal-measure limestone which outcrops in 
the vicinity of Dam No. 11 has been quarried extensively 
for the construction of the lock at that point, and appears 
to be a durable rock. It contains a good deal of sulphuret of 
iron disseminated through it in crystals, which disintegrate 
readily on elxposure, leaving cavities in the rock. 

Limestones for lime. The only rock in the county suitable 
for the manufacture of quicklime is the Concretionary 
limestone above mentioned, which affords an excellent 
material for that purpose, and in great abundance. Its extent 
of outcrop is. given under the head of Building-stones in the 
foregoing section. 

Iron Ores. The brown hematitic ores of iron occur in 
various parts of the county in connection with the Coal 
measures, but no bed has yet been found of sufficient’ thick- 
ness to justify the erection of a furnace. 

Hydraulic Limestone. Some of the bands of Coal-measure 
limestone which outcrop in this county appear to possess 
hydraulic properties, but they are usually too thin to be of 
much value. 

Fire Clay. Beds of good fire-clay may be found at many 
points in the coimty, underlying the coal-seams, and only 
require a small outlay of capital to become a source of 
wealth to the county. 

Clay and Sand for Brick. These materjals are abundant 
in all 'parts of the county, and may be obtained at almost 
[ Iowa Sub vet.] 83 
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any point where circumstances make it desirable to manu- 
facture the article. Good clay for this purpose may be 
obtained immediately below the soil ; and sand is abundant 
in the lower portion of the Drift deposit, and is accessible on 
nearly all the streams in the county. 

A. II. WORTIIEN, JJssistant Geologist, 



CHAPTER VI. 


COUNTY GEOLOGY-CONTJNUED. 

CENTRAL AND NORTHERN COUNTIES OK THE EASTERN HALF 

OF THE STATE. 

The geology of the six counties lying in the southeastern 
corner of the State, between the Des Moines and the Mis- 
sissippi rivers, has been investigated by Mr. Wortiien with 
considerable detail, and the results of his examinations arc 
given in the preceding chapter of this Report. As there are 
about one hundred counties in the State, it is evident that 
neither the time nor the means at the disposal of the Survey 
would admit of its being carried on with sufheient minute- 
ness to give the details of the geological structure of each 
county; and we have therefore endeavored to examine the 
leading features of the remaining counties, with a view to 
the establishment df the outlines of their geology, leaving 
the remainder of the work to be developed, as opportunity 
is afforded, by future observers. Indeed, the fact that the 
rocks are, to so great an extent, concealed by the superficial 
formations, especially through the central portions of the 
State, renders it impossible that the geological structure of 
that region should be given with any minuteness of detail ; 
at least not until the number of artificial excavations, ex- 
posing the rocky strata, shall be very much greater than it 
now is. The report of the examinations of the remaining 
counties of the eastern portion of the State is to be looked 
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upon as containing the results of a reconnaisance of the 
* region described; rather than as a finished work. 

Owing to the. unexpected shortness of the seasons for 
field-work in the autumns of 1866 and 1857, a less propor- 
tion of the State was minutely examined than had been 
originally intended, and the counties of Mahairica and Keokuk 
have hardly been explored at .all; although from the general 
trend of the formations the character of the geology of those 
two counties is probably laid down on the map with a 
tolerable approach to correctness, yet a farther examination 
of them will be requisite before the completion of the Sur- 
vey. The counties lying along the course of the Wapsipinicon 
river will also need additional exploration, as they have, 
thus far, only been hastily passed over. 


jonsrsoN, linn, benton and iowa imminties. 

These four counties are placed together, on account of the 
general resemblance in their geological structure, as well as 
in their physical features. The district which they occupy . 
may be properly called one vast plain, or gently-rolling 
prairie, almost entirely destitute of trees, except along the 
margins of the streanis, and hardly afibrding any opportunity 
to the geologist to become acquainted with the rocks, as they 
are almost everywhere covered up by the superficial depo- 
sits, and only crop out, even in the river vallies, except 
at a very few points. In such cases, where observations to 
determine the character of the strata can only be made at 
great distances from each other, we are obliged to rely 
chiefly on the regularity of the trend of the formations^ 
to enable us to come to the most probable conclusion with 
regard to the unjierlying rocks; and to connect the localities 
with each other on the geological map of the State, in ac- 
cordance with what seems to be the general direction of the 
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line of outcrop of the formation, aided by the few certain 
determinations of the character of the strata made where 
opportunity offers. 

The district comprised by these four counties is watered 
by the Cedar and Iowa rivers and their very numerous 
affluents. The Wapsipinicon also runs through the north- 
eastern corner of Linn. The Cedar furnishes valuable 
water-power at several points, one of the most important 
of which is Cedar rapids, where a thriving town has been 
built up. The course of the Iowa is more winding, and con- 
sequently its fall is less rapid and mill power less attainable : 
the same is true of its tributaries, while those of the Cedar, 
especially in Linn county, furnish in numerous places suffi- 
cient fall for running saw-mills. 

The soil of the whole district is, with the exception of a 
few localities of limited extent, of a remarkably fertile 
character, and the region is one capable of developing great 
agricultural resources. The progress of the necessary internal 
improvements will enable the settler to supply himself at 
a reasonable rate with those necessaries for building which 
are not to be procured on the spot, and the fertility of the 
soil will more than compensate for the absence or scarcity 
of building materials. 

As far as our observations have yet extended, there have 
been no other rocks actually ascertained to exist over the 
extended region occupied by these four counties than those 
of the Hamilton group, excepting some small patches of 
sandstone^ apparently belonging to the Coal measures, which 
' appear to be the remains of a formation which once extended 
over a considerable portion of the State, and has been re-^ 
moved by denudation. It is not unlikely that strata belonging 
to lower groups than the Hamilton may exist in the north- 
eastern comer of Linn, Imt they have not yet been reoog- 
nixed. 

The following exposures of the 'Hamilton group were 
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noticed on Cedar river. At Cedar rapids, at the mill near 
the ferry, and at the lime>kilns a little farther up the river, 
the beds are thin, not exceeding an inch or two in thick- 
ness, and weathering of a light yellow color. About two 
miles farther down the river, the rocks are exposed along 
the banks, showing a vertical height of sixty or seventy 
feet. The beds are quite irregular in thickness, and vary 
much in their lithological character. The highest rock ex- 
posed is a crystalline white limestone, in irregular beds, 
and with an almost saccharoidal texture. A little farther 
down the stream, the layers are much disturbed ; no regular 
stratification is visible, but. the whole mass is penetrated 
with ramifications of calcareous spar. 

The piers of the new bridge across the Cedar at the 
Rapids are built of the thin dove-colored layers, which an- 
swer a tolerable purpose, being a durable material, although 
too thinly stratified to be conveniently and economically 
used. No traces of any fossils could be found in any of the 
beds at this point, or anywhere in the immediate vicinity of 
Cedar rapids. There are several localities in this township 
where the rocks arc exposed; but, usually, only a very 
limited thickness can be observed at any one point, and 
fossils arc very scarce. At Adair’s settlement, six miles 
west of Marion, the strata are thinbedded, white, but not 
fossiliferous, limestones. The same may be said of the* expo- 
sure at Blair’s Ferry, on the road from Marion to Vinton. 
At Shellsburg ( N.E. corner of Sec. 11, T. 84, R. 9), seve- 
ral characteristic Hamilton fossils were* observed, in an 

t 

argillaceous buflf-colored limestone. Among them, Spirifer * 
mucronatus, Atrypa reticularis and Orthis iowensis were the 
most conspicuous. At Vinton, there is an exposure of from 
twelve to fifteen feet in thickness, a few rods below the 
bridge, where a quarry has been opened and worked to some 
extent. The two lower layers exposed are each eighteen 
inches thick ; - the lowest is a soft . argillaceous yellowish 
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limestone, irregularly stratified and very much broken up. 
The succeeding layer is of a bluish color, weathering yellow, 
and being much tougher than the one below. It is filled with 
fossils similar to those at Shellsburg. Above this, there is a 
mass of some ten feet in thickness so much broken up and 
decomposed, that it would be difficult to say what its 
original character might have been. At Hare’s quarry, one- 
half a mile east of the town, the rock has been extensively 
quarried for lime and building-stone. There is a thickness 
of about forty feet exposed. The- rock is a limestone of a 
bluish grey tinge, but weathering buff. The strata dip to the 
west at this point about 10®. The layers which are wrought 
for building are from eight to thirteen inches in thickness. 
There are numerous fossils in these beds, among which 
Lithostrotion hexagonum, Favosites polymorpha, with several 
species of Spirifer, Orthis, and Atrypa are quite common. 

On the Iowa river, in Johnson county, the rocks are well 
exposed in the neighborhood of Iowa city, where there are 
numerous quarries, which have been opened to supply the 
town with lime and building materials. The layers are of 
very various lithological character. In a quarry opened about 
a mile above the city, on the east side of the river, nearly 
opposite the mill, there is an exposure of about forty feet 
of a thinbedded bluish limestone, which weathers of a dirty 
yellow. The layers dip about 5® in a direction S. 80’ E. 
This rock is not durable enough to make a good building- 
stone when it is to be exposed to the weather. : it will 
answer very well for underpinning. Nearer the town, on 
• both sides of the riyer, the rock along the base of the bluffs 
is a dark-colored ar^llaceous limestone, which is crowded 
with fossils, especially corals, ampng which the genera 
Favosites, Lithostrotion, Stromatopora are the most frequent. 

Higher up, the rock becomes more compact and less di- 
stinctly stratified : it is almost a pure carbonate of lime, 
containing hardly more than one percent of other substances. 
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It forms a durable building-stone, although hot splitting or 
dressing handsomely. When polished, the >large coralline 
masses which it contains, especially the Lithostrotion, are 
very beautiful; and pieces have been worked up into 
small ornaments, such as paper-weights, and are well known 
under the name of ** Iowa marble”. Unfortunately, the layers 
are not sufficiently free from flaws to be manufactured into 
objects of any considerable size. The same rocks may be ob- 
served at various points up the Iowa for a distance of ten or 
twelve miles from Iowa city. Within the limits of Johnson 
and Iowa counties we have not- been able to find any other 
outcrop of the Hamilton rocks, than those on the Iowa river 
along this part of its course. Beyond T. 81, R. 7, there are 
no rocks seen in place, except a few patches of sandstone, 
until we reach Tama county. Not a single exposure of rock 
was discovered on any of the smaller streams to the south 
of the Iowa, although diligent search was made along the 
values of Old Man’s creek and the north fork of the English 
river. Through Iowa county, low blufls border the river at a 
distance of from half a mile to a mile from the stream ; but 
they are made up of finely-comminuted materials, without 
even so much as a loose slab or fragment of rock to indicate 
the character of the underlying strata. Although it would 
appear from the general direction of the lines of outcrop in 
this region, so far as they can be ascertained, that rocks of 
Hamilton age predominate over the large surface in lowa.dhd 
Benton counties, over which no exposures of the strata are 
visible ; still, there is good reason to believe that there may 
be considerable patches of carboniferous strata existing be-' 
Heath the superficial covering of detritus. These may be 
either the remains of a deposit once spread continuously 
over a large extent of surface, or, more probably, limited 
deposits in pre-existing depressions of the Hamilton strata. 
Near Iowa city, on the left bank of the river, is one of these 
Umited patches of rock belonging to the Coal measures. 
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which appears to have been a deposit over a very small space, 
perhaps in a trough-shaped depression or cavity of the lime- 
stone. The annexed figure will give an idea of its relations. 

Fiii. B8 — Section of coni shales and sandstone in depression of Hamilton rocks at 

Iowa city. 



In this figure, a represents the limestone of the Hamil- 
ton group : 6 is a space filled with detritus, in which no 
rocks are visible : c is a mass of detritus lying upon d, which 
represents a thin bed of sandstone, from one to two feet in 
thickness, much broken up, and filled with coal plants. This 
is underlaid by e, a bituminous shale with numerous thin 
layers of coal scattered through it. The horizontal extension 
of the beds which belong to the Coal measures is very 
limited, and from their position it would appear that they 
must have originally occupied a pre-existing depression in 
the limestone. 

There are also considerable patches of sandstone, which 
appear to belong to the Coal measures on the Iowa, near the 
line between Iowa and Johnson counties, forming low 
bluffs, but not accompanied, as far as has yet been ascer- 
tained, by any coal or Coal-measure fossjJk^by which it might 
.be possibly assigned to this place in the series. That these 
'patches are isolated, and not continuous with the strata of 
the same age farther west, on the borders of Powesheik and 
Jasper counties, the nearest point where the Coal measures 
are positively known to exist, cannot be positively affirmed, 
but is rendered probable by the occurrence of the Carboni- 
ferous limestone farther -up the Iowa, in* Tama county. At 
all evehtis, there is little encouragement for explorations for 
[Iowa Scbvet.I 84 , 
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ooal in the region in question; as even if small deposits of * 
it should be met with, they are hardly likely to be of 
sufficient extent or of a good enough quality to be profitably 
worked. . 


TAHA, MARSHALL, HARDISr, JASPER AND POWESHEIK COUNTIES. 

% 

The district occupied by these five counties closely resem- 
bles in physical character that of the group of counties 
lying to the eq,st, which has been noticed in the preceding 
pages. The surface of the country is almost all gently-rolling 
prairie traversed by numerous streams, skirted with timber, 
and dotted with occasional groves. The exposures . of the 
rocky strata arc extremely few and iniperfect, as the high 
ground between the principal rivers is deeply covered with 
the superficial detritus, and in the valleys the bluffs are 
low, and rarely show any rock at all. In Tama, Marshall 
and Hardin counties, no exposures of the rpeks were ob- 
served except in the immediate neighborhood of the Iowa 
river. In Powesheik, we were unable to discover a single 
outcrop, except along the Skunk and its branches, in the 
extreme southwestern corner of the county. In Jasper, there 
are better opportunities for making out the geology, as 
there are tolerable exposures on both the North and South 
Skunk, and some of their branches. . 

S he same remarks in reference to agricultural capacity 
apply to these coimties, which were made in regard to * 
the counties lying on the east. The soil is highly fertile, and 
the amount of worthless land is exceedingly small ; indeed 
there is hardly an acre which cannot be brought under culr 
tivation. The greatest drawback to settlement is the scarcity 
of wood and building materials. The deficiency of wood fo; 
fuel is in a measure compensated by existence of 
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has been opened and mined' at several points in Jasper, 

Marshall and Hardin counties. The settlements have thus 
far been chiefly limited to the vicinity of the rivers ; the 
divides, or high rolling prairies between the streams, are as 
yet but very sparsely populated. 

All the geological formations which have been ascertained 
to exist within the limits of the counties under considera- 
tion, belong to tlie Carboniferous series ; the Carboniferous 
limestones underlying the coal being developed along the 
borders of Marshall and Tama counties, and probably ex- 
tending also through Powesheik ; while the Coal measures 
are known to exist aldhg the Iowa in Hardin county, through 
the centre and western border of Marshall, and over the 
whole extent of Jasper county. It is very probable that 
the Hamilton group exists in the northeastern portion of 
Tama county, but no exposures of the rocks were met with 
in traversing that region. 

The Carboniferous limestone is found cropping -out at 
various, points between Toledo and Marietta, on the Iowa 
and its tributaries. The following- section is exposed at a 
quarry belonging to Carl Bbrniker, on Timber creek, a short 
distance above the bridge on the roslAfrom Marietta to 
Indiantown. 


1. Thinbedded, sandy limestone . . 8 foet. 

2. Thinbedded oolitic limestone . . 4 feet. 


* 3. ileavybedded, but somewhat irre- 
gular limestone ; color grey with 
a bluish tinge ' . 6 feet, 

Level of the creek, 4. Thinbedded, oolitic layers, . . . *8 - 10 feet. 


This quarry is worked chiefly for burning into lime. Near 
Indiantown, or Butlerville, the rock is exposed in numerous 
loc^ities. About one-half mile northwest of the town, a 
thinbedded brittle limestone with a red4ish tinge is seen 



out along* the summito of the low ridges. These 
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layers occupy a thickness of a few h'ct, and are suc(UHKled, 
in a descending order, by thin layers of A\diit(^ cryslallino 
limestone filled Avitli fragments of crinoidal columns. These 
layers contain intercalated masses of chert ; and some of the 
beds are oolitic in structure, the Avdioh^ asst niblage closely 
rescmhling the outcrop of the Jhirlington member of tlu^ 
Carboniferous limestoiu^, as seen at that jilace. 

At a quarry near the toAvn, Avluvrc building stone is pro- 
cured, there is an exposure of about twmity feet of a dark 
mottled grey magiK'sian limestone, which is entirely destitute 
of fossils. Some of the beds are hard and crystalline, Avitli a 
bluish tinge, l)ut Aveathering of a brownish hue. The layers 
are thin at the top of (he quarry; l)ut lower down, the rock 
is hea\’ ybedded. In some loose masses of‘ oolitic limestone 
lying uj)Oii tlie surface in tliis vicinity, there Avero found 
sc‘vc‘ral specimens of Spirifvr ? and an Avicnhi resem- 

bling A. viarioncnsis^ kShumauh. No oUku’ exposures of the 
carl)onifevous limestones Avere noticed in Tama county along 
the course of the loAva. river, Avhoso valley is bordiu’ed by 
blulls of consideralde ludght, but consisting of sand and 
detrital inahu’ials. 

In iV)Avesheik ? ' nty, a rock, sujiposed from its litho- 
logical character and ])Osilion to belong to the upper beds of 
the Caihoniferous limestone, Avas found to crop out in the 
valley of the North Skunk, at Van AV inkle’s quarry near 
AValker’s mill. This rock is used at Montezuma for luidcu’- 
pinning ; the larger dressed stones re({uircHl for sills and 
cajAfi are ])rought from farther south. 

The series of the Coal measures probably coA'ers nearly 
all of Jasper as Avoil as of Hardin county, and a considerable 
portion of Marshall is occupied by the same rocks. The 
exposures, however, are very unsatiskvetory, and no good 
section of the series could be obtained. After leaving the 
isolated patijhes of sandstone on the loAA'a riAX'r, near the 
borders of Johnson and loAva counties, no more is seen of 
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the Coal mcasun\s in followin.u; up (lie rivor, until we pass 
Marietta in Marshall county. In'J\8o, It. 10, S. Kh black 
slate was diiji; up by Mr. Laxcastkii Bkll. On the northwest 
r|uarter of Section o*t, in the same township, coal has been 
mined to a very limited extent on land belon^iiii^ to (!i:oiuii-: 
Patton. On examininjj; the excavation, in ISo7, it was found 
to have become filled up, and nocdiu' could be obtained as to 
the thickness of tlu^ bed or the character of the aceoinjiany- 
ini^ strata, : the frai^nients lyini^ upon tlu^ surl’act' indicated 
a fair quality of (‘oal. 

In the vicinity of Kldora, in Hardin comity, tiuna' ar(^ 
several localities wIkm'c coal has been iniiUMl in some* (pian- 
tity, and where it is still procured lor consunipi ion in th(‘ 
vicinitj^ and furnished to the adjoinini»; conntiivs on the (*ast. 
and southeast. The rock most (‘onspiimonsly ('\'post‘d in the 
vallev of the fowa, in this vi(*inity is a sandstom*, somet inu's 
almost coarse enough to be terim‘d a (‘on'^lomerab*, which 
rises to a vertical height of from (Ifty to seventy-li v(' leid. 
1'lies(^ liiufh- line the river on both sidi's from Kldorti as lar 
u[) as Steamboat rock ; ])eyon<l which point tln^y wen* not 
traced, for want of time. The principal i*xcavations hir coal 
an? at the bend of the river be tweeo^‘ wiiships 87 and 88. 

On the northwest (juarter of thdnl^|hwi*st (piarler of 
Section 5 in Township 87, Kangi?^ a hiul o*'’ coal has Ixmoi 
worked on land owned hy Dr. I'in: pvincijial opeminj; 

is elevatia] a few feet ahovi^ the river, and the roe.ks at tliis 
point present the lollowing section : 

F(M*nip:inoTis .'’Ml fret. 

Jiliick slate , , , . . . • . . . . aj fuot. 

Coal ■ . a’ - -I frrL 

Black shale . * 7 ferf, 

txpo.sf.-fJ, l.>ut not cut thrniif;li. 

The beds dip from tlio rivor, or to tlie'sontli, from ten to 
lifteieh degrees : this rate of dip would soon bring the coal 
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beneath the water level of the river, if it is foujid to be 
continuous. It is possible, however, that the rate of dip may 
decrease in penetrating beneath the bluff; or the wliole mass 
of rock, as exjwsed here, may possibly have slidden out of place, 
and thus liavo had its position deranged. The appearances 
in the vicinity are somewhat puzzling; as there seems to be 
little or no regularity in the position of the coal, or of the 
attendant beds of rock. The coal scam of Dr. Fuller is 
underlaid l)y a dark ash-grey, soft shaly mass, without ap- 
parent stratification, of which the thickness is not' known. 
A little farther up the stream, a dark-colored limestone, 
whi<;h is a nearly pure carbonate of lime colored by about 
a half of one per cent of organic matter, makers its appear- 
ance in a position which would indicate it to be the lowest 
rock of the region. It contains a few fossils; among others, a 
Productus and a new species of Phillipsm. 

The bed of coal, which has been penetrated to a distance 
of a few yards, shows numerous slips passing through it 
from top to bottom, at distances of a few feet. The quality 
is fair, considering its position near the edge of the basin : 
it is considerably mixed with iron pyrites, but this is a fault 
from which none of the coals of this region are free. 

About one-fourth of a mile farther down the stream, on 
the same side of the river, a bed of dark bituminous shale 
was observed at an elevation of about forty feet above the 
Avater. It is included within the sandstone, Avhich is seen 
overlying it to a height of thirty or forty feet, and also be- 
neath it as far doAvn towards the river as the rocks are 
exposed. The shale is much contorted, and contains numerous 
crystals of gypsum, some of Avhich are several inches long. 
At this point the dip of the strata is to the east, and still 
away from the river. 

At Moran‘’s opening, a feAV rods farther down the river 
and on the northeast quarter of the northwest quarter of 
Section 5, the section Avhich is exposed is the annexed ; 
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Sandstone, lieavybeJdod, vertical cliff bO feet. 

Black bituminous shale' b feet 4 in. 

Coal I fi‘ef. 

Ash-colored shale, tliickncss undetermined. 

The dip at this point is from five to seven degrees, in a di- 
rection a little north of east. Tlie quality of the coal is about 
the same as that at Dr. F ullei’’s opening ; and there •would 
seem little reason to doubt that it was the same bed, were 
the coal not totally wanting in the section exhibited in the 
last described locality, which is not more than four or five 
rods above Moran’s opening. 

The same seam, apparently, has been opened on the op- 
posite side of the river from Moran’s, where it is three and 
a half feet thick, and it is overlaid by two feet of black shale. 
A little fartlier do^ni the river on that side, tbd slate disap- 
pears entirely, and the coal has sandstone al)()ve and ludow 
it. The dip here is nearly horizontal ; hence it would appear 
that there has been considerable disturbance of the strata 
in this vicinity, Avhich has especially ailected their inclina- 
tion on the south side of the river, and which also renders it 
difficult to say what will be the depth and jiosition of the 
coal seam at a distance from the river, where it Avould be 
necessary to look for it, by sinking a shaft, in ease the water 
became too troublesome at the localities where it is now 
worked. No borings have yet been made for this purpose; 
but •wells have been sunk to a considerable dcfith on tlie 
prairie, a little east of Eldora, and about one and a quarter 
mile froilx the river. One of the.se wells was lOo feet dcsep^ 
of which sixteen feet was superficial detritus, and the re- 
mainder sandstone, without indications of coal. In this 
connection it may be mentioned, that the sandstone bh^s 
are not continuous above the coal openings along the river 
banks : on the contrary, they are intercepted for a distance 
of one or two miles, the rock not being exposed in that' dis- 
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tance. Excavations which have been made for coal in that 
space show that there is a considerable thickness of shales 
accumulated at those points ; but the sandstone seems to be 
entirely wanting. This would indicate a disturbance of the 
strata, the exact nature of which it is difficult to make out 
where the exposures are so limited. 

Some of the beds of lire clay which arc connected with the 
coal in this region are of excellent quality for the manu- 
facture of pottery and fire bricks, and have already been 
made use of for that purpose. The limestones connected 
with the coal are not suitable for hydraulic cement, being 
almost pure carbonate of lime. 

The only building stone furnished along this portion of 
the region occupied by the Coal measures is the sandstone, 
which is neither a very durable or handsome material for 
that purpose*. Some of the beds are not liable to crumble on 
exposure to the air ; but the color of the rock is too sombre 
and unequally, distributed to produce a pleasant effect on 
the eye. 

In Jasper county, the rocks of the Coal measures are seen 
cropping out along the banks of Rock creek, a branch of the 
North Skunk. The exposures here exhibit" from .ten to 
twenty feet of a .soft, rather coarse-grained sandstone, which 
extends along the stream at, intervals for two or three 
miles. No appearance of coal-shales or coal was observed 
anywhere in this part of the county ; nor has any yet been 
discovered cast of the town of Newton, so far as we were 
able to ascertain. Loosb fragments of coal are occasionally , 
found in the soil, and have led to some attempts to find 
valuable beds by boring. The same sandstone crops out in 
low ledges along the North Skunk, below its junction with 
Rock creek. Some of the layers are thin, highly ferruginous, 
and durable in their qualities as a building material. 

Coal has been obtained at several points in the western 
part of Jasper county. At a locality about two miles west 
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of Newton, a bed has been opened ; but it was not 
worked at the time of our visit. The coal is of good quality, 
but the seam is quite thin. On Skunk river, about eight 
miles from Newton, considerable coal has been, mined, at a 
locality known as Slaughter’s coal-bank. A gently curving 
ridge extends along on the southwest side of the river for a 
distance of two or three miles, which rises to the height 
of, perhaps, a /■hundred feet above the river. This ridge is 
well-wooded and covered with soil, so that the rocks are 
but little exposed upon it, but it appears to form an outlier 
of the Coal measures. The bed of coal, where opened, is about 
four feet thick, and is overlaid by bituminous shale, whose 
thickness was not determined, for want of a good exposure. 
The dip of the bed is about 3’, from the river, or south 
10 ’ east. The quality 'of the coal obtained here is not very 
good, as the amount of sulphuret of iron and sulphate of 
lime present in the joints is quite considerable. This seems 
to be a characteristic feature of the coal beds on the edge of 
the basin, and in the limited and detached deposits which 
flank the main accumulations. The convenience with which 
coal can be obtained at Slaughter’s bank, owing to the situa- 
tion of Ihe bed in relation to the river, and the fact that no 
workable seams have been found to the east of this in this 
region, makes this deposit one of importance to the adjacent 
country ; and a considerable quantity of the coal already 
finds its way to the neighboring towns. There are other lo- 
calities in the southern part of the county where coal is said 
,to have been found, but none where it has been worked to 
*any considerable extent. 


[Iowa SuavKr.] 
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AllISCATINE COUNTY. 


This county is bounded on the southeast by the Mississippi 
river, which, at the city of Muscatine, makes a’ sudden bend 
to the south ; its course from Davenport to this place being 
nearly west. The Cedar river flows through the county, a 
little west of its centre, in a direction nearly parallel wfth 
that of the Mississippi, and the Wapsinonox is its principal 
tributary. The route of the Mississippi and Missouri railroad 
runs along the northern edge of the county, and a branch 
from Muscatine intersects it frbm north to south ; so that 
few districts in the State have greater facilities of internal 
communication . 

The surface of the county is very uniform in its character ; 
the streams have not cut through the prairie deposits, and, 
except on the Mississippi river, we have not observed any 
rock in place. The soil is highly fertile, and the subsoil a 
deep yellowish clayey loam, in the finest possible state of 
subdivision. The timber in this county is mostly confined 
to the immediate vicinity of the Mississippi and Cedar 
rivers and their branches. The most abundant trees are 
white and black oak, hickory, blackwalnut, linden and elm. 
The region bordering on the' Cedar is rather low, and the 
soil somewhat sandy,: on the Wapsinonox it is more fertile, 
and the timber is of vigorous growth. 

There are no boulders on the surface, and but few indica- 
tions of transported drift, the superficial detritus appearing, 
to have come almost entirely from the decomposition of the 
underlying rocks. 



Fig. 38. — Section at Muscatine bluffs. 
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This county is chiefly under- 
laid by limestone of the Hamil- 
ton group, which crops out in 
the adjacent counties, north and 
west, but is not seen within the 
limits of this, on account of the 
heavy superficial deposits. There 
is a narrow belt of the Carbo- 
niferous sei'ies along the banks 
of the Mississ^pi, which ap- 
pears to be an outlier of the Rock 
island coal-field ( Sec geological 
map). This is finely exhibited 
in a section made for railroad 
purposes just below the steam- 
boat landing at Muscatine, which 
is represented in the annexed 
cut ( fig. 33). The superficial de- 
posit of loamy clay is cx >si'd lo 
the thickness of about fifty feet. 
It is extremely destitute of for- 
eign boulders, and appears to be 
made up almost exclusively of 
detritus f niied from the d(>cor'- 
position of the rocks which are 
in the immediate vicinity, which 
may be seen in numerous locali- 
ties, gradually crumbling under 
the influence of various causes. 
Beneath this deposit a thick- 
ness of about fifty feet of a 
somewhat argillaceous sandstone 
may be observed. This sand- 
stone is pretty regularly stra- 
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tified in its upper portion ; but lower down, it is much 
disturbed, as if it had been deposited under the influence 
of varying currents. It contains a great number of spherical 
cohcrctions, which vary in size from a few inches to eight 
feet in diameter. Some of them are remarkably symmetrical, 
as shown by the annexed cut (fig. 39.), which represents 


Fia. 30. 



one of the most regularly-formed ones which we have, ob- 
served. These concretions are distinctly stratified, and the 
lines Of stratification pass from the adjacent rock through 
them without interruption. The material of . which they are 
composed is much harder than that of the adjacent sand- 
stone, contains more calcareous matter and more sulphuret 
of iron : indeed, in the smaller ones, a nodule of this sub- 
stance may not unfrequently be found in the centre. The 
fossil stems which occur in the sandstone are seen to extend 
directly into, and, sometimes, through the concretions; 
which, as well as the other facts mentioned above, shows 
conclusively that they have been formed by segregating 
agencies, such as are often observed to have been operating 
in the rocky strata, but which have here caused the aggre- ■ 
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gation of larger and more symmetrically-formed masses than 
we have elsewhere observed. 

The sandstone is filled with impressions of steins and 
leaves of fossil plants of the Coal measures, some of which 
are of considerable size. One was observed ( a Lepidodendron, 
species?), which was traced for twenty feet in length.lt 
was eighteen inches in diameter in one direction, and nine 
ii\ the other ; • being, like most of the stems found here, 
considerably flattened by the pressure of the superincumbent 
material*. 

Beneath this sandstone is a bed of coal which is not 
regularly continuous, but is broken up into small inde- 
pendent basins at its eastern extremity, as shown in the 
figure. Earther west it becomes more regular, attaining a 
thickness of two and a half to three feet : Avith the highly 
bituminous shale which is taken down with it, it reaches a 
thickness of four feet. Its quality is very poor, as it contains 
an unusually large proportion of iron pyrites mixed Avith it. 

The coal is qnderlaid by bluish argillaceous and shaly 
beds, of Avhich about twenty feet are exposed in the cut; 
and, so far as known, this formation extends doAvn to the 
level of the river. 

The outliers of coal which arc to be observed a short 
distance back from the river, at various points between 
New-Buffalo and Muscatine, have been already noticed in 
the preceding pages, in the description of the river section 
( See pages 120 to 12G ). The extent back into the interior 
of the Coal measures must be in some degree a matter of 
conjecture, as it is only in the vicinity of the river that 
the rocks are exposed. 

*Tlie plants collected from the coal scries of the State will be noticed iiiorc particu- 
larly and described in a future lieport. 
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SIOTT, TEDIR, CLI^^TON AND JONES COUNTIES. 

These four counties have been placed together, owing to 
their general similarity of physical and geological character, 
and because they have been but very slightly explored, owing 
to Avant of time and the difficulty of marking out the forma- 
tions Avhich arc concealed under a heavy body of sandy 
detritus and prairie soil. 

This group of counties- is watered chiefly by the Wapsi- 
pinicon and its branches ; while the Mississippi forms the 
eastern boundary of Clinton and Scott counties, gradually 
bending to the Avest from the head of the rapids, so as to 
have at Rock island a due AYCsterly course. The Cedar river 
also runs through the southwest corner of Cedar county. 
The surface of Scott county is nearly all rolling prairie : 
the soil is in some iilaces rather sandy, but usually very good. 
The timber is confined to the vicinity of the Mississippi 
and Wapsipinicon, with the exception of a-few small groves; 
the AA’hite oak, hickory and black Avalnut arc the most com- 
mon trees. The loc.alities Avhere rock has been observed 
within the limits of Scott county are but few in number, 
AA’ith the exception of tho.se in the imuiediate vicinity of 
the Mississippi, Ayhich have' been noticed in a preceding 
chapter of this Report (See pages 121 to 125). The thickness 
of the superficial deposits, by Avhich the rocks are so effec- 
tually concealed, is very variable ; in the vallies it appears 
to be quite considerable j but it is probable that on the high 
prairies it is not as great, although we have not observed 
any locality where it has been cut through in digging for 
Avater, which is usually found near the surface. In the city 
of Davenport, the bluffs rise gradually to an elevation of 
120 to 130 feet above the river, of which the upper sixty 
or seventy feet are made up of a succession of irregularly- 
stratified layers of yellow clayey loam and bluish sand ani 
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clay, with a few small pebbles scattered through the mass, 
and occasional thin layers of limestone gravel. In the clayey 
portion there are occasional patches of coarse gravel, the 
whole presenting the appearance of having been deposited 
under the influence of somewhat turbulent currents. After 
rising on to the general level of the prairie we meet with no 
boulders, the superficial materials being everywhere fine and 
homogeneous. 

In Clinton county, with the exception of the vicinity of 
the Mississippi, the rocks arc almost entirely covered by the 
superficial deposits, until we approach the northern limit 
of the county, where there arc numerous ledges of the 
Niagara limestone along the small streams. The soil of the 
central portion of the county is rather sandy, and in the 
northern tier of townships it is somewhat broken and rather 
inferior in quality. There arc occasional groups of boulders 
scattered over the surface. 

In Cedar county, the northern tier of townships is nearly 
all prairie. In the vicinity of the Cedar and its branches 
there is some excellent timber, especially on Rock creek, 
and in the • space between that stream and the Cedar. The 
white and black oak arc the predominating trees. There are 
a few boulders scattered over the surface. The soil varies in 
character, being usually of good quality, but sometimes, 
rather sandy. 

In Jones county the timber fringes the banks of the 
Cedar, and is abundant in the broken region in the vicinity 
of the Makoqueta river, in the northeast corner of the 
county. On this stream and its tributaries the white and 
black oak, linden and hickory are the most conspicuous 
trees. The soil is rather sandy, and in some localities de- 
cidedly poor. 

The lowest geological formation' observed in this group 
of counties is the Niagara limestone, thq upper beds of which 
crop out on the north side of Clinton and Jones counties. 
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giving rise to a broken and rather rocky region. Occasional 
fragments of iron ore are found on the surface, which have 
originated in this rock; it contains, however, no mineral 
deposit of any importance. Along the Wapsipinicon, the rocks 
which show themselves at various points are supposed to 
belong to the series intermediate between the Niagara 
limestone and the Hamilton group ; but the exposures are so 
infrequent, the number of fossils so small, and the amount 
of time which has been bestowed on this region so short, 
that it is impossible as yet to trace with accuracy the limits 
or relations of the strata. The outcrops of rock in Jones 
county between the Makoqueta and Wapsipinicon, along the 
line of the road from Cascade to Anemosa, exhibit a thin- 
bedded yellowish magnesian limestone with nodules of chert, 
and destitute of fossils, but resembling lithologically the 
upper beds of the Niagara limestone. These strata weather 
irregularly, and stand out from the soil in low ragged ledges, 
as represented in the an- Fio. 40.— Outcrop of Niagara rock*, 

nexed figure. After arriving 
within six or eight miles of 
Anemosa, on the road from 
Cascade, the rocks are en- 
tirely concealed by the prairie soil. Boulders are scattered 
,over the surface in this vicinity somewhat abundantly. 

Anemosa is situated on the Wapsipinicon, about a mile 
below the mouth of Buffalo creek. About three-fourths of a 
mile north of the confluence of these streams, a quarry has 
been opened, and material obtained for building a mill. The 
rock obtained here is a porous light straw-colored magnesian ; 
limestone, in layers which vary from four to five inches in 
thickness. The stone is soft and dresses well, answering a 
good purpose as a building material. No fossils were observed* 
in it. Near the mouth of the creek, the rock is exposed in 
Regularly bedded layers of a grey or dove-colored limestone 
quite tough and compact in its texture. There are a few 
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fragments of indistinct fossils, mostly corals, among which 
Cyathophyllidea and Stromatopora were recognized, Avith an 
imperfect %n/er. 

On the banks of the Wapsipinicon, a short distance beloAv 
the town, the rocks arc exposed in blnfis about 100 feet in 
height. They are made np of a yelloAvish porous and some- 
what crystalline magnesian limestone, in thick but irregu- 
larly stratified layers. Numerous traces of fossils Avere 
observed at tins locality, but fcAV of them distinctly pre- 
served. The most common are corals, namely, Cyathophyllideer,, 
Favosites, Stromatopora, and also an abundance of fragments 
of the stems of crinoids. There are some good regularly- 
bedded layers in this vicinity, of a drab color, Avhich arc 
Avrought into grave-stones ; but the locality Avas not visited. 
It Avould appear that Ave have in these semi-crystalline 
porous magnesian limcstonc.s, and thinbedded drab-colored 
beds, the representations of the Leclaire limestone and the 
Onondaga-salt group as described in the section on the 
Mi.ssissippi river, in the preceding pages ( See pages 7.3 to 
80 ). A thorough and detailed examination of the valley of 
the Wapsipinicon, will not fail to throAV much additional 
light on the range and extent of these groups. 

Another locality Avhere the Leclaire limestone Avas no- 
ticed is Walnut grove, two or three miles south of the 
Wapsipinicon, on the road from DoAvitt to DaA'cnport. The 
rocks are Avell exposed in the small creeks emptying into 
the river in this vicinity. At one locality, about a mile east 
,of Walnut grove, there is an exposure of about thirty feet 
’ perpendicular of a magnesian limestone, of a yellowish grey 
color, which is filled Avith small cavities, Avhich are casts of 
a species of brachiopod, in which the spiral apparatus of the 
%iiimal is imperfectly preserved, as noticed under the head 
of Leclaire limestone in the preceding pages (Sue page 73). 
This outcrop continues all the way down the Wapsipinicon 
to the Mississippi. This is the farthest locality to the north- 
* [ Iowa Survey.] 30 
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west, in which the Lcclaire limestone has been distinctly 
recognized with these peculiar characters. 


JACKSON COUNTY. 

•The Mississippi river bounds this county on the east ; and 
the Makoqueta traverses it from west to east, with numerous 
branches, which head in Dubuque county and have a general 
southeasterly course. The surface of Jackson county is more 
broken and irregular than that of any other in this section 
of the State. The Makoqueta and its branches are skirted 
with timber, and the whole district between the north and 
south forks of that river is covered by one of the heaviest 
bodies of timber in Iowa. The white oak predominates 
here ; but there are several varieties of this genus, together 
with hickory, black walnut, linden and sugar maple, the 
latter in greater abundance than is usual in this State. The 
soil is not, in general, of the finest quality. In the western 
tier of townships, the surface, where not covered by timber, 
is rather sandy : the same is true of portions of the town- 
ship, farther east, along the course of the Makoqueta. The 
southern edge of the county is mostly high, rolling and 
somewhat broken prairie. The Tete des Morts valley in the 
northeastern corner of the county is one of the most pic- 
turesque and attractive in this region. On the edge of, or 
near, the stream there are cliffs of the Galena limestone, 
rising in some places fifty feet perpendicularly. Above, 
this rock, we come upon a gently undulating region, having 
a rich soil, which extends back on each side-of the creek, 
gradually rising, until it meets the bluffs , at a distance 
which diminishes as we ascend the stream. This undulatinir 
and fertile belt is underlaid by the soft and easily decom- 
posed shales of the Hudson-river group, which are capped 
by the harder beds of the Niagara limestone, containing 
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great numbers of silicious nodules, or flints, and forming a 
thickly-wooded crest around the valley, which is inter- 
sected by numerous ravines, the alternations in the cha- 
racter of the surface and vegetation giving a charming 
Variety to the scene. 

- Nearly the whole of the county is underlaid by the 
Niagara limestone, which is everywhere exposed on the Ma-: 
koqueta and its branches, often forming cliffs from fifty to 
a hundred feet in elevation. No other rock than this is seen 
in the interior of the county ; but, on its eastern and north- 
eastern edge, the Mississippi and its tributaries have cut 
down through the underlying Hudson-river shales into the 
Galena limestone, and exposed from fifty to a hundred feet 
in thickness of this latter rock. Along the cast side of the 
Mississippi, from the northern line of the county nearly to 
Bellevue, the Galena limestone rises in cliffs of from fifty 
to one hundred feet in height near the river’s edge; Avhich 
are succeeded by an undulating and gently-ascending plateau 
of half a mile to a mile in width, formed by the Hudson- 
river group, which appears to have a thickness of from 
seventy to eighty feet, but is rarely exposed. This rock 
gradually sinks as we proceed down the river, and its lower 
edge nearly comes to a level with the water at Bellevue. 
The dip of the strata seems to be quite rapid in this region, 
as is shown by the position of the Hudson-river shales, 
which are met, in ascending the blulf at Dubuque, at an 
elevation of from 235 to 250 feet; while, at Bellevue, they 
have sunk to the water’s edge, although the direction of the 
‘ river in this part of its course is at a considerable angle 
with the lino of greatest dip of the strata in this region. 
From Bellevue to Sabula, near which place the lludson- 
Tiver group finally disappears beneath the river, the dip is 
considerably less than it has been shown to be above the 
first-mentioned place. . ■ 

The Niagara limestone, as developed in this district, is a 



284 


GEOLOOT of JACKSON COUNTY. 


light greyish-yellow dolomite, which is generally somewhat 
crystalline in its texture. Its upper portion is more porous 
and softer than the lower, so that it is much less conspi- 
cuous than the harder strata helow. In the southern part of 
the county these upper beds are seen occasionally, and 
especially in loose masses, which arc characterized by the 
presence of numerous casts of the heads and stems of cri- 
noids, of which the genus Caryocrinus is the most abundantly 
represented. These upper beds are not represented in any 
good section, owing to the facility with which the strata 
become disaggregated. The middle beds are, however, well 
exhibited in very numerous localities. The following section 
was measured about two miles east of Makoqueta, at 
Goodenow’s quarry, from which building materials for the 


use of the town are largely quarried. 

Loam and clay 8 feet. 

Chert and red ferruginous clay 2 feet. 

TLinbcddcd dolomite with flint, non-fussiliferous, the 

layers slightly argillaceous 8 feet. 

Compact dolomite, distinctly bedded 8 inches. 

Light bufi'-colorcd compact dolomite 1 foot. 


(This and 'tho overlying layer are the only valuable building 
stone of the quarry ) . 

Mass of dolomitic limestone, indistinctly bedded and not 
fully exposed, containing a few corals, of which 
Syrmgopora is the most conspicuous 90 feet. 

In the above section, the eight-inch and one-foot layer, 
near the top of the quarry, are evenly-bedded and of the 
right texture for building materials : the lower ninety feet 
is made up of a rock too niassive and unevenly bedded to 
be of much value. 

At .Tubbs’s mill, near the town, there is an exposure of 
about thirty feet, where the following section was obtained : 
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Biiff-colorcd (loloniite, irregularly bedded and filled with 

casts of Pentamerus - . . . 8 foot. 

Ileavybedded, greyish-yellow dolomite, in layers from 

eighteen inches to two feet in thickness 10 feet. 

Thinnerbcdded and somewhat ferruginous layers, with a 

few corals . : 12 foot. 


The heavy beds in the centre of the section are separated 
from each other by cherty layers : they have been extensively 
quarried, and furnish a pretty good building stone. 

Brush creek, which heads in the northern part of the 
county, and runs south through the centre of it, is bordered 
by blufis from fifty to a hundred feet in height, which rise 
almost vertically from the river-bottom. The rock is usually 
a buff-colored dolomite, with numerous flinty nodules scat- 
tered through it, which impair its value as a build ing> stone. 
The only fossils which occur in any considerable abundance 
are corals, among which Hahjsites calenulalus, Favositas and 
Stromatopora are the most common. The same remark will 
apply to the outcrops on the North fork of the Makoqueta 
and Lytle’s creek, a branch of the same. 

The occurrence of iron ore in numerous localities in Jack- 
son county will be noticed in the chapter devoted to econo- 
mical geology; and in the same connection the diggings for 
lead ore, both in the Niagara limestone at various places 
and in the Galena or true lead-bearing rock, in the Tete des 
Morts valley, will be described. 
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DVBVaVE COVKTT. 

The Little Makoqueta and its numerous branches >vater the 
northern and central portions of this county, while the larger 
stream of the same name, and its tributaries, run through the 
‘southern, southeastern and western townships. The Missis- 
sippi forms th'e eastern boundary of the county, and the 
Dubuque & Pacific railroad passes through the central portion 
of it, while other railroads are in contemplation, by which 
every part of the county will be rendered easily accessible. 
There is a considerable amount of water-power on both the 
Little and Big Makoqueta and their branches. 

The nature of the surface and soil varies considerably in 
the dificrent portions of the county. In the northeastern 
townships the streams have cut deep vallies, exposing the 
rocks in steep bluffs ; the surface is, therefore, quite broken, 
and a large part of it well timbered, mostly with oak of 
good quality. The soil of these townships is rather sandy, 
except in the river bottoms, where it is of the most fertile 
description. Dubuque township (T. 80, R. 2, E.) is mostly 
high rolling prairie, with very little timber except on the 
bluffs which line the Mississippi and mark the line of out- 
crop of the Niagara limestone. The township immediately 
west of this ( T. 89, R- 1, E.) is very much broken and in- 
tersected with deep ravines ; it is almost entirely covered 
with timber of vigorous growth and a great variety of species. 
Farther west, in the same tier of townships, the country ■ 
becomes more elevated and less broken, the proportion of 
timbered land to prairie constantly increasing. In the south- 
ern half of the county the same gradual passage from a 
broken timbered region, to the high rolling prairie, takes 
place in going from the east to the we.‘ t. The central and 
western townships are almost entirely prairie, except in the 
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extreme southwestern corner of the county, where the Ma- 
koqueta river and its tributaries have cut deep into tlie rocks. 
The elevation of the high prairie land in the centre of the 
county along the line of the Dubuque & Pacific railroad has 
been given in a preceding chapter ( See page 3). 

The geological formations which are exposed in this county 
include the various groiTps from the Trenton or Blue lime- 
stone up to the Niagara limestone ; the exposures of the 
rocks, especially in the eastern part of the county, being 
numerous and satisfactory. 

Beginning with the lowest group, the Trenton, and pro- 
ceeding upwards in the scries, the most important exposures 
will be noticed. 

Trenton limestone. This rock first makes its appearance in 
ascending the Mississippi, in the neighborhood of Dubuque; 
and is exposed to a sufficient extent to be quarried, at 
Eagle point, about two miles above the city. Here the layers 
arc from six to twelve inches in thickness, consisting of a 
tolerably compact bluish gray limestone, which contains 
Ceraurus pleurexanthemus, Isotelus gigas, Orthis testudinaria, 
Strophomena alternaia, Leptana sericea and other fossils com- 
monly found in this geological position throughout this region. 
There is, at this point, a thickness of from twenty to thirty 
feet of this rock above low-water mark. On the opposite 
side of the river, at Dunleith, quarries are opened all alonj^ 
the bank, at about high-water mark, for a distance of a mile 
or two above the town. The rocks are similar in character 
.to those of Eagle point; but certain layers near low- water 
mark are much more fossiliferous, and furnish the best spe- 
cimens illustrating the character of organic life at this pe- 
riod, which liavc been procured in this region. These layers 
are of a light gray color, and thinbedded, with argillaceous 
partings, which become light yellow on exposure to the air, 
and are made up of a mass of brachiop'ods, crustaceans and 
bryozoa, weathering out with quite perfect forms, although 
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composed of carbonate of lime, and apparently quite homo- 
geneous in character with the surrounding rocks. The fact 
that this rock splits in layers of a suitable size for building 
purposes, and that it dresses Avell, being quite free from 
cliert, renders it a desirable building stone, and it is much 
used for that purpose at Dubuque. The undulation of the 
strata are such in this region that the whole thickness of 
the Trenton limestone is brought up, in ascending the river, 
near the mouth of the Platte, the upper sandstone being 
exposed at that point. The strata decline to the north again 
rapidly, so as to bring the sandstone below the water at 
Cassville. The Trenton beds have not been noticed in Du- 
buque county, except on the Mississippi river. 

Galena limestone. Tliis rock is of gi’cat importance in this 
county, as the source of the lead-ore which has been so ex- 
tensively mined in the vicinity of Dubuque. Bluffs of this 
rook border the Mississippi along its whole course on the east 
boundary of this county, and it is finely exposed on the 
Little Makoqueta and its branches, as also on the smaller 
streams emptying directly into the Mississippi. At Buena- 
vista, the whole height of the bluffs which border the river 
is of the Galena limestone ; but at a distance of between 
two and three miles from the river, the precipitous cliffs of 
the Niagara limestone ra.ay be seen, and can bo followed in a 
southeasterly direction, passing about seven miles west of 
Dubuque, and gradually approaching the river again, and 
finally reaching it a little south of the Tetc des Morts valley 
in Jackson county. The space thus enclosed between the ' 
Niagara limestone and the river, forming a belt some eight 
or ten miles wide in its widest part, is chiefly occupied by 
the Galena limestone, which may also be traced for some 
distance up all the vallies of the streams running down from 
the Niagara plateau. 

The lithological character of the Galena limestone, as seen 
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in this county, where it is as well developed as in any part 
of the Northwest, is everywhere nearly the same. It is an 
almost pure dolomite, containing from three to eight percent 
of silicious substances intermixed with the double carbonate 
of lime and magnesia, and tinged of a light greyish color 
by a little carbonate of iron, where it has not been exposed, 
but which soon changes fo a light buff by the oxidation of 
the iron, when acted on by air .and moisture. A thickness of 
a little over 250 feet of this formation is exposed at Dubuque, 
and that seems to be about its maximum development. 

One of the most characteristic features of the Galena 
limestone is its peculiar mode of weathering. It seems to 
decompose very unequally*, and thus gives rise to a great va- 
riety of interesting form-s, which give to the landscape, 
where this rock predominates, a singularly picturesque cha- 
racter. The summits of the bluffs bordering all the streams 
in the eastern and northeastern parts of the county are 
crowned with almost perpendicular ledges of this rock, which 
in many places have a castellated appearance, like the half 
ruined wall of some ancient fortified city. Occasionally 
isolated masses of rocks rise abruptly from the vallies, re- 
sembling lofty watch-towers. Some of the most curious of 
these outcrops may be seen on the Little Makoqueta, in the 
northeast corner of T. 89, *11. l.E. The annexed woodcut 
represents an isolated group of rocks of this formation, which 
is near the railroad, three and a half miles from Dubuque. 


Fio. 41 . — View of Outcrop of Galena limestone in the Catfish valley, nvar Dubuque. 
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’The upper portion of this limeetone is more regularly 
bedded than the lower, and hence the quarries near Dubuque 
are mostly at an elevation of about two hundred feet above 
the river. At this level the layers are from six to eight 
inches in thickness, and comparatively free from cherty no- 
dules, which abound in the heavy-bedded portion below. As 
a building-stone, this rock answers quite well, having an 
agreeable tint ; but it does not dress smoothly, or weather 
uniformly enough to be used for the best work. The custom- 
house at Galena, a city surrounded by bluffs of the Galena, 
is built of rock from the Carboniferous limestone group, 
brought from a point on the river two hundred miles distant. 
The lithological character and chemical composition of the 
Galena limestone, as well as of all the other rocks, will be 
noticed more at length in a special chapter devoted to that 
subject. The full description of the mode of occurrence of 
the various metallic ores which are found in this limestone, 
especially of lead and zinc, will be found farther on, in 
the chapter on economical geology. 

Hudson-river group. For a notice of the occurrence of this 
group in Dubuque county, see page 64 of a preceding chap- 
ter, in which a detailed section of the strata belonging to 
this geological position, as exhibited on the Little Makoqueta, 
is given. In the chapter devoted to the chemical com- 
position of the rocks, some farther remarks will be found on 
the lithological character of these rocks. In this connection, 
a few additional notes on the range and extent of the for- 
mation in Dubuque county will be added. 

The shaly and easily decomposing nature of the rocks of 
which the Hudson-river group is made up, renders natural 
sections very uncommon; and although evidences of its exis- 
tence has been obtained at many points, yet it has usually been 
by means of artiffeial excavations. In the Dubuque & Pacific 
railroad cut, a little west of the town of Julien, the blue 
shales have been intersected for a considerable distance, and 
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the whole, thickness of the group exposed; but the rock is 
so soft and crumbly and the aides had been so much washed 
down, that no satisfactory section could be observed. Within 
tibue limits of the city of Dubuque, on Julien avenue, at an 
* elevation of two hundred and thirty-five feet above the river, 
the blue shales have been intersected in digging a well, and 
a fine specimen of Isotelus gigas obtained. In all the shafts 
which have been sunk for lead, on the highest ground be- 
tween the streams in the vicinity of Dubuque, a greater or 
less thickness of this rock has been cut through. As the 
shales which are thrown out in the excavations are soon co- 
vered up at the mouth of the shaft by the underlying lime- 
stone, there •is usually no opportunity to see the character 
of the section, except when one is- on the spot at the time 
the digging is commenced. This accounts for the fact that 
the extension of the Hudson-river group over so much of 
the lead region was only so recently recognized. On Sections 
15 and 16, in Dubuque township, the rock thrown out in the 
diggings consists mostly of a light grey but highly bitumi- 
nous shale^ with a few graptolitic impressions and occasional 
layers filled with Orthoceratites. On a small stream flowing 
north through Sections 18, 7 and 6, and a branch of the 
same in Sections 17 and 8, there are natural exposures of a 
few feet in thickness of a light-colorj|fl, coarse-grained^ im- 
pure magnesian limestone, in which, the Orthoceratites are 
crowded together in greater numbers, and in a more perfect 
state of preservation than at any other locality examined 
by us. The bed of the stream is filled with fragments of fos- 
' siliferous rock, containing great numbers of Murchisoni'a re- 
sembling Af. gracilis, JPIeurotomaria, JJngula, Tellinomya, and 
fragments of Orthoceratites. The best natural sections of the 
Hudson-river group, however, a3 before noticed, are on the 
Little Makoqueta river between Sims’s mill and Channings- 
vjdle^ and in the small-streame coming into it from the north- 
west (See.section on page 66). No doubt, careful exploration 
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will reveal other good exposures on the Middle fork of the 
Makoqueta and its branches. As we proceed towards the 
^north from the Middle fork of the Catfish, where this group 
occupies the highest portions of the region over a width of 
six or seven miles, we find more and more of it removed by 
denudation ; and on the northern edge of the county, it forms 
only a very narrow strip along the base of the bluffs of the 
Niagara limestone. 

Niagara limestone. This formation occupies all the elevated 
prairie region of Dubuque county, comprising about three- 
fourths of its surface. The line of outcrop is well marked, 
and may be traced in a range of precipitous bluffs, having a 
very irregular outline, and with occasional outfiers, in a di- 
rection parallel with Turkey river, and at a distance of from 
one to two miles from it, dmgonally across the country, 
gradually curving in towards the Mississippi to the south of 
the city of Dubuque, and approaching it within a distance 
of half a mile near the Tete des Morts valley. The numerous 
small streams which descend from the elevated plateau oT 
the Niagara, have cut deeply down into the rocks, so that 
the lower formations may be followed up the vallies far above 
the. point where the Niagara occupies the general level of 
the country. For this reason, and also partly on account of the 
irregular denudation, Ihe range of bluffs indicating the out- 
crop of the Niagara is very irregular, with numerous pro- 
jecting spurs, which extend out sometimes in long narrow 
flat-topped ridges with almost vertical sides, giving a pecu- 
liar and picturesque character to the landscape. The elevation , 
of these ridges is usually from five hundred to six hundred 
feet above the Mississippi, and from one hundred and fifty 
to two hundred feet above the rolling and gently declining 
belt, occupied by the Hudson-river shales, at their base. The 
outlying masses capped by the Niagara limestone, which are 
so conspicuous in the lead-region, and which are known as 
mounds, have already been alluded to (pages 12 and 13). 
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The annexed section will 
give an idea of the relations 
of the different members of 
the series in the vicinity of 
the Mississippi river, and 
will indicate the amount of 
denudation to which this 
whole region has been sub- 
jected. The longitudinal 
extension .of the section is 
about twelve miles ; and the 
height of the Niagara lime- 
stone, as still seen in the 
outlier known as Sinsinne- 
wa mound, is nearly six 
hundred feet above the river. 
That the strata were once 
continuous over this space, 
can hardly be doubted ; and 
when it is considered that 
we have outliers of the 
same character, and about 
the same elevation, at various 
distances, for forty miles to 
the northeast of Sinsinnewa, 
some idea of the long con- 
tinued action of denuding 
forces over this region may 
.be obtained. In the case of 
' the Blue mounds, ■ the pre- 
servation of the strata seems 
to have beeft due to the 
great hardness of the Niaga- 
ra limestone at this point, 
since the upper portion of 
the higher inound is found 
to have been entirely con- 
verted into a silioious mass. 


Fio. 42. 
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The Niagara limestone, throughout this region,, presents 
nearly the same lithological character. It is a nearly pure 
dolomite, not differing materially in chemical composition 
from the Galena limestone, but being usually a little less 
crystalline in its texture and more distinctly stratified than 
that rock. It contains, also, numerous intercalated bands or 
irregular layers of chert, which are especially abundant in 
the middle portion of the series, and which, as the strata 
become disaggregated by exposure, accumulate on the sur- 
face, especially on the elevations from which the soil has 
been washed down into the vallies, and which, oh this ac- 
count, are frequently designated as “ flint-ridges”. This rock, 
when not too cherty, forms a valuable building ma terial and is 
quarried in numerous places for that purpose. The following 
section at a quarry on the Delhi road, about eight miles west 
of Dubuque, near the summit of the ridge, will give an idea 
of the succession of the beds in this portion of the Niagara. 


Thinbcdded flinty tayors 4 feet. 

Heavy layers alternating with cherty bands two or three 

inches thick 5 feet. 

Fine white and compact dolomite in beds from 6 to 14 inches 

thick, with a few thin layers of chert '5 feet. 


Irregularly stratified and somewhat concretionary beds, with 
shaly partings : thickness not known. 

Rocks very similar in character to these arse .quarried on 
Waddles’s mound near Galena, and used for building in pre- 
ference to the Galena limestone, which is less regularly 
bedded and weathers more unequally than the Niagara. 

The exposures of the Niagara limestone in the southwestr. 
em portion of the county, on the north ferkaf the Mi^o- 
queta and its branches, are very numerous. There is not 
unfrequently a thickness of one hundred and fifty to one 
hundred and eighty fhet exhibited in the river bluffs of that 
region. On the edges of the bluffs the ^oil is'usnally thin, 
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and filled with angular fragments of chert; but on receding 
a short distance from the streams, the rocks are found to be 
covered with a heavy covering of finely comminuted mate- 
rials, forming a rolling and highly fertile country. 

The lower beds of the Niagara are not very fossiliferous, 
but the upper ones are everywhere characterized by the 
presence of Corals, which, having been silicified, resist the 
influence of the weather and accumulate on the ridges in 
considerable quantity. Among the corals, Halysites catenulatus 
is the most conspicuous ; but Favosites, Lyellia, Stromatopora, 
Syringopora, Heliolites and other genera are each represented 
by one or mdre species. Pentamerus oblongus is also accumu- 
lated in some localities in great numbers. 


DELAWARE AND BUCUANAN COUNTIES. 

These two counties were traversed at different times by 
members of the geological corps, but were not explored with 
any minuteness. The region is mostly rolling prairie, and 
the exposures of the rocks are not satisfactory, although not 
unfrequent on the principal streams. 

The Makoqucta runs diagonally through the centre of 
Delaware county, and has numerous small branches flowing 
into it from each side, in a direction nearly at right angles 
to its course. The streams are fringed with timber, and there 
are occasional groves ; but the larger part of the county is 
,a rich and fertile rolling prairie. 

The only rock seen in place in Delaware county is the 
Niagara limestone, which crops out on all the streams in the 
northeastern townships, with the same lithological charac- 
ters, and containing the same fossils which have been noticed 
as belonging to this formation in the adjoining county to the 
east. The bluffs, however, are much less elevated than they 
are in Dubuque or Clayton counties,- as the streams are 
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smaller and have not cut their beds down so deeply. The 
most western exposure of rock observed in Delaware county 
was at Coffin’s grove, where the Niagara was seen in low 
cliffs, containing the usual corals which everywhere in this 
region mark the presence of this rock. Beyond this point to 
the westward, no rocks are exposed, either on the road to 
Independence, or for some distance on cither side of it, until 
we reach the Wapsipinicon river. The outcrop of the Le- 
claire limestone, or of other groups intermediate between 
the Niagara and the Hamilton group, was sought for in vain 
in the district near the borders of Delaware and Buchanan 
counties. 

No other rocks were observed in Buchanan county than 
those belonging to the Hamilton group, which make their 
appearance on the Wapsipinicon at Independence, and are 
seen along the river as far down as the south boundary of* 
the county. There is a vertical thickness of about one hun- 
dred feet exposed at Independence in the ledges which bor- 
der the river and the quarries which are near the town, a 
short distance to the east. The upper beds are made up of 
a somewhat argillaceous carbonate of lime, which is not 
crystalline, and breaks with an irregular fracture : they are 
highly fossiliferous, containing an abundance of Spirifer and 
Atrypa and a few corals. The strata near the level of the 
river have a brecciated character, and are less fossiliferous 
than those exposed at the quarry. 

These rocks are burned for lime, and are valuable for that 
purpose, but they are too irregularly bedded to be of much 
value as a building material. 
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CLAYTON COVNTT. 

Tins county is bounded on the east by the Mississippi river 
and is watered by the Turkey river and its numerous 
branches, as well as by several smaller streams which are 
directly tributary to the Mississippi. The Turkey runs dia- 
gonally through the county from northwest to southeast ; 
its principal branch is the Volga, and both these streams 
have numerous smaller affluents, of which the Little Turkey, 
Cedar, Pony, Dry Mill, Bear, Elk and Cox creeks are the 
most important. The county is well watered, and furnished 
with abundant water-power. The surface of Clayton county 
is quite broken, and the larger part of it is covered by heavy 
timber. Turkey river runs between high and precipitous 
blulfs, and is bordered along its entire conrso with an abun- 
dant supply of oak, sugar maple, blackwalnut, ash and lin- 
den. There is an irregular belt of rolling prairie extending 
through the county from southeast to northwest along the 
divide between the streams flowing directly into the Missis- 
sippi and those which are tributary to the Turkey, and also 
a few small tracts between the Volga and the Turkey which 
are not covered with timber. The soil is,- generally, excellent, 
especially in the river bottoms. In the southeast corner of 
the county it is rather clayey, and the sub-soil throughout 
this part of the State is usually quite argillaceous. On the 
whole, Clayton county stands among the first in the State,- 
^taking into consideration soil, abundance of timber, water- 
power and general situation. 

The whole series of rocks, from the Niagara limestone 
downwards to the Lower Magnesian, is exposed within the 
limits of Clayton county ; and at numerous points, especially 
on the Mississippi and the Turkey, good sections may be 
obtained. 

f Iowa Strsvcr.] 
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Beginning with the southern extremity of the county and 
proceeding northward, which takes us from higher rooks to 
those which are lower in the geological series, we pass suc- 
cessively over the Niagara, the Hudson-river, th6 Galena 
and the Trenton limestones, which latter rock occupies the 
greater part of the surface in the northern tier of townships, 
while the streams have cut down, in that region, to a con- 
siderable depth in the Lower Magnesian. South of Buena- 
vista, Millville and Newstand, the outcrop of the. Niagara 
limestone is marked by an irregular precipitous line of bluffs 
which have an elevation of from five hundred to six hundred 
feet above the river. This line of outcrop is at a distance of 
three or four miles from the Mississippi -and Turkey rivers, 
and is a distiiiCtly marked feature of the country through 
the whole extent of the county. The Volga river intersects 
the Niagara a short distance above Elkport, and the high 
blufi's of this rock are continued along nearly parallel with 
the course of the Turkey, and at a distance of from one to 
two miles from that stream. The elevation of the outci*op- 
ping edges of this rock was estimated at four hundred feet 
above the valley. The bluffs, however, gradually decline in 
height from the southeast to the northwest. On the Volga, 
near Volga city, they rise to an elevation of about seven 
hundred feet above the valley, which is here about two 
miles in width. The varied grouping of the bluffs, combined 
with the richness of the valley, give a highly picturesque 
character to the scenery of this part of the county. In its 
lithological character, the Niagara limestone of this region is 
very little different from that of the region farther south.' 
It has a light buff-grey color, weathering with a decided 
yellow tinge, and is rather heavy-bedded, although not very 
distinctly stratified. At a point about three miles south of 
Elkader, a number of fossils were collected from this rock, 
among which Favosites niagarensis was the most conspicuous. 
In the bluffs south of Elgin, at a distance of about two'and 
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a half miles from that place, and an estimated elevation 
above the Turkey of three hundred and fifty feet, numerous 
corals were found, including Halysites catenulatus, Heliolites 

— ?, and Sijnngopora n.sp. The region occupied by the 
Niagara limestone in the southwestern corner of the county 
is quite elevated, and much of it is very broken. It is from 
one-fourth to one-third prairie, and the soil is frequently 
rather sandy and filled with fragments of chert. 

The Hudson-river group undoubtedly extends through the 
county, as it has been recognized in the adjoining one on 
the west, although quite difiurent in character from the same 
group in the vicinity of the Mississippi. A few small patches 
still remain, and are occasionally exposed by artificial exca- 
vations between the Mississippi and Turkey rivers. In the 
neighborhood of Garnavillo, the shales of this group have 
been intersected in several places in digging wells. The 
presence of these shales, which form by their ready decom- 
position a deep argillaceous soil, gives a peculiar character 
of fertility and beauty to this region. 

The Galena limestone crops out on the Mississippi river, 
forming the whole mass of tlic bluffs at the southern edge 
of the county, but thinning out gradually to the north as 
the successive lower groups make their appearance above the 
water. It finally disappears on the river altogether in the 
neighborhood of Clayton, the Trenton limestone there being 
the highest rock exposed in the bluffs. In the interior of the 
county we find the Galena occupying the valley of the Tur- 
key river, extending to the south for two or three miles, as 
'far as the line of bluffs indicating the outcrop of the Niagara, 
and northward over nearly the whole extent of the county, 
excepting a narrow belt along the Mississippi and some of 
its smaller tributaries in tlM northeast corner of the county. 
The region occupied by it is chiefly prairie, with a good soil. 
The rooks are exposed in the vallies of all the small streams, 
furnishing convenient material for building. 
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The relations of the Galena limestone to the Trenton are 
well exhibited in the section exposed on Turkey river at 
Elkader, where a thickness of about 170 feet may be exa- 
mined. At the level of the river at the bridge, there is a 
thickness of ten or twelve feet of thin grey layers, wea- 
thering yellow in irregular bands and patches, and containing 
an abundance of Leptana sericea, Schizocrinus nodosus, Orthis 
testudinaria and other characteristic Trenton fossils, and nu- 
merous Receptaculites. Above this 'are found a succession of 
greyish, somewhat crystalline, limestones which are quar- 
ried to some extent for building-stones. These beds are not 
fossififerous so far as observed, although not exposed in their 
whole thickness at any one point. At an elevation of one 
hundred and twenty to one hundred and thirty feet, the 
rock is thickbedded and crystalline, and resembles in cha- 
racter the Galena limestone, as usually seen in the lead re- 
gion. This is succeeded by about thirty feet of a compact 
grey limestone, tinged with hlue in some places, which is 
extensively quarried for building, and seems to bo a pretty 
good rock for this purpose. The layers -are from six to eight 
inches thick, and are separated from each other by shaly 
partings, which contain a few fossils, among which are Leptma 
sericea, L.plamnd)ona, Orthis O. testudinaria, O.subee- 

quata. Lingula quadrata and numerous very minute joints of 
crinoidal columns. Thus the intermingling of Trenton and 
Galena fossils, as well as the repetition of peculiar litholo- 
gical characters, is very marked at this locality. Near the 
north line of the county, a short distance north of Monona, 
on Suttle’s creek, the Galena limestone is exposed in cliffs' 
thirty or forty feet high. The layers at this point are quite 
heavy, varying from two to four feet in thickness : the rock 
is irregular in texture, and of a« light buff color. No fossils 
were observed except a few stems of crinoids and fragments 
pf Orthoc&rata. This rock is quarried for use in the town of 
ilonona, and for burning into lime. In this direction, this 
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•wraff the most northerly locality at which the Galena lime- 
stone was observed. Numerous diggings for lead in this rock 
have been carried on in this county, especially in the neigh- 
borhood of Buenavista and Gutenberg. These will be parti- 
cularly noticed in the chapter devoted to the economical 
geology. 

The Trenton limestone covers but a small extent of sur- 
face in Clayton county. It is well exposed, however, on the 
Mississippi, from Gutenberg northward as for as the county 
line, and,, in occasional patches, for a distance of a few miles 
back from the river. At Gutenberg the Trenton limestone 
may be observed resting on the upper sandstone, which dis- 
appears below the level of the river near this place. The 
lower beds, of which about forty feet are exposed, at the 
south end of the bluff near the mouth of Mineral creek, three 
miles below Gutenberg, are heavy-bedded, and are made up 
of a series of layers of a bluish-grey, argillaceous limestone, 
weathering of a buff color. These layers are extensively 
quarried for building purposes and for lime, and furnish a 
good material for these uses. These thicker layers are suc- 
ceeded by a few feet of tliinbedded, brittle, light-grey lime- 
stone, filled with the usual fossils of the Trenton. Above these 
beds, the Galena limestone may be observed, capping the 
bluff, with a thickness of over one hundred feet. About two 
miles north of Gutenberg there is a good section of the rocks 
exposed along the line of the road leading westward from 
the town. In a distance of about a mile we attain an eleva- 
tion of four hundred feet above the river ; of this, three 
hundred and fifty-six feet is a very abrupt rise, and the rocks 
are exposed at frequent intervals for this distance. The re- 
maining forty-four feet is a gradual ascent, due chiefly to the 
superficial detritus and soil. Of the three hundred and fifty- 
six feet, the lower fifty-seven are a soft white sandstone 
which is overlaid by thin shaly blue limestone, succeeded 
: by thicker bedded bluish-grey fossiliferous layers, the whole 
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thickness referable to the Trenton being a little over one 
hundred feet. Above this there is about two hundred feet of 
the Galena, wim the usual characters of that rock. Through- 
out this region ^e thicker and more compact layers of the 
Trenton forAi thle best material for building and for lime, 
which can be obrained. 

The rocks benuath the Trenton are not developed in this 
county except on \ the Mississippi and in its immediate vi- 
cinity, and they laavc already been suiBciently noticed in 
a preceding chapter ( See page 56). 


FAYETTE COUNTY. 

The position ®f this county is next west of the one just 
noticed. The iniain branch of Turkey river runs through its 
northeastern comer; and the south fork, with numerous small 
branches, comes an- from the western side. The Volga rises 
in the centre of tihe county, and drains the larger portion of 
its southern tAvo-tmirds. The southwestern corner is imper- 
fectly watered by slmall affluents of the Wapsipinicon. The 
region bordering on jthe Turkey is very broken, and is well 
timbered. The southwestern portion is high prairie land, and 
as yet almost ontirclw uninhabited, the settlements in the 
county being thus far ichiefly confined to the north side of 
a diagonal drawn acros^s it from the northwest corner to the 
southeast. 

The Niagara limestonle occupies about five-sixths of the 
surface of Fayett^. tt is well exhibited in various sections 
in the vicinity oft West-Union, on Otter creek, and on Tur- 
key river, at Aubmrn and above that point. On Otter creek, 
at Wiley’s quarriesV a thickness of one hundred and thirty- 
five feet is exposed, vesting on dark blue shales which appear 
to belong to the Hu<mon-river group. The lower layers arb 
somewhat soft and irr^'gularly stratified, resembling the Nia- 
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gftra as seen in the immediate vicinity of the Mississippi. 
Above tiiese is a very hard and dlmost white limestone, dif- 
fering considerably from any rock seen in this geological 
position in the more southern portion of Iowa, but closely 
resembling a rock of the same age on the northern shore of 
Lake Michigan. This white mass, which is at least one hun- 
dred feet in thickness, is capped by a dark buff limestone, 
which is rather argillaceous, and contains numejous minute 
crystals of calc, spar scattered through it. It forms layers of 
about seven inches in thickness; and as it splits and dresses 
pretty well, it furnishes a tolerable building-stone. Above 
this dark limestone, there is a considerable thickness of a 
’ hard grey limestone, with seams of calc, spar running through 
it, which is too brittle to dress well, but is quarried near 
West-Union for underpinning. 

Proceeding from West-Union northwestwardly, we descend 
into the vallfey of Turkey river. Here the Niagara limestone 
is exposed, and appears to have a thickness of something 
over two hundred and fifty feet. At Auburn, the lowest rock 
seen is a dark buff-colored, arenaceous, magnesian limestone, 
which crops out just on a level with the river. Rising above 
this, we observe a very hard dolomite, which is compact in 
its texture and weathers very white ; the upper portion is 
of a light-grey color, and very compact and brittle. Nowhere 
in this region was there any trace of organic life observed 
in these rocks. Two and one-half miles south of Elgin, how- 
ever, and at an estimated elevation of three hundred and fifty 
feet above the Turkey, a number of corals were collected, 
* among which Syringopora muUicaulis, Halysitcs cc^enulatus, 
and Heliolites spinipora were recognized. The same fossils 
were collected by Mr. Hunqkbford about nine miles south of 
Elgin, on the head- waters of the Volga. 

The only point where the Hudson-river group was noticed 
in this county was on Otter creek, about two and a half miles 
sou^eaet of West-Union. A blue shale 'or clay makes its 
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appearance at the bottom of the valley, although no good 
exposure was found. A small fragment was found, ip which 
Lept<Bna sericea and Ortkis occidentalis were observed. 

The Galena limestone appears in the valley of the Turkey, 
through its whole length in this county. It is not, however, 
the lowest rock observed there, as the Trenton may be seen 
underlying it at various points, from near the mouth of the 
Volga, up at least as far as Fort Atkinson. At Elgin, the 
bluffs on the north side of the river, at an elevation of three 
hundred feet, and a distance of two miles from the stream, 
exhibit all the characters of the Galena limestone, but con- 
tain no fossils, as far as could be ascertained, from which 
their identity with this formation could be positively asserted. 
In the notice of the geology of Winnesheik county, some 
additional remarks will be made on the position of the rocks 
in the Turkey valley, and especially with reference to the 
probable existence of a fault along the course of this river. 

The Trenton limestone was noticed at various points in 
the valley of the Turkey, underlying, the Galena, and being 
the lowest rock exposed in this county, so far as was observed. 
At Elgin, near the mouth of Otter creek, and for some dis- 
tance down the Turkey, below the confluence of the two 
streams, the Trenton limestone is seen at the level of the 
river, in ledges from six to ten feet in height. The rock 
is a thinbedded, almost shaly, limestone, portions of which 
are quite argillaceous, containing from eight to ten percent 
of clayey matter. Some of the layers are crowded with the 
remains of trilobites, almost all of them belonging to the 
species of Asaphus {Isotelus) described by Dr. D. D. Owex, 
from this locality, under the name of A. iowensis, a species 
closely resembling, if not identical with, A. gigas. Some slabs 
were obtained, on which the remains of perhaps a hundred 
individuals might be distinguished; but for some reason, 
only the tails were preserved, and not a single specimen of 
the entire animal was obtained. A few impressions of gx«p- 



GBOIiOOT OF IOTA. 


3015 


tolites were noticed at this locality, this being the only place 
in tibis region where they were found so low down in the 
geological series. 

The southwestern portion .of the county has been but 
little explored, as it is still unsettled : it is mostly rolling 
prairie, not very well watered, and showing but few outcrops 
of rooks. It is supposed from its -position, and from what is 
known of the geology of the adjacent counties, to be under- 
laid by rocks of Hamilton age, the space occupied by the 
Niagara limestone narrowing rapidly towards the northwest. 

Near the western edge of the county, on Crane creek, at 
a point eleven and a half miles below Jacksonville, Mr. 
Hunoebfobd observed a section of beds which appear to be- 
long to the Hamilton group : the section is as follows : * 

5. Thin shalj beds, same as No. 4 1 ft. 6 in. 

4. Irregularly stratified beds, of a somewhat, argillaceous 


magnesian limestone o feet. 

3. Light jellowish.grej hard and brittle limestone . . . 1 ft. 1 in. 

2. FosgUiferous band, same character as No. 1 .... 6 inches. 

1. Light-grey limestone ; hard but not brittle . . . . - . * . 2 ft. 2 in. 

To level of Crane creek, rock not exposed ..... 2 ft. 6 in. 


No. 4 is a peculLar looking buff-grey magnesian limestone, 
which contains about seven per cent of insoluble matter, 
mostly clay. It is shaded with concentric bands of a dark 
buff color. When first taken from tlte quarry, it may be easily 
cut with a knife, but it grows harder on exposure. Bed No. 
'2 contains a small Orthis resembling 0. elegantula, and an 
imperfect Atrypa like A. reticularis. No. 1 also contains, 
Atrypa reticularis, of which well characterized specimens 
were obtained in loose fragments, which were supposed to 
be. from this bed. 
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HOWARD, niTCHELL, CHICKASAW, AND PLOTD COVNTIES. 

The reconnoissance of the district comprised in these four 
counties was made by Prof. Hunoerfobd ; and the following 
brief notice of their geology is derived from his notes, and 
from the examination of specimens collected by him. 

This region is drained by the head-waters of the Turkey, 
Wapsipinicon and Cedar rivers. The Turkey heads in the 
centre of Howard county, and the Upper Iowa pursues a 
winding course through the northern tier of townships, 
rtmning with a generally eastern direction. The south fork of 
the Turkey, or Crane creek as it is generally called, is a clear 
rapid stream, furnishing good water-power, which has been 
improved at several' points. It flows through the centre of 
Howard, and the northeastern comer of Chickai^w county, 
pursuing a very direct southeasterly course. The central 
portion of Chickasaw, and the borders of Howard and 
Mitchell are imperfectly drained by the head-waters of the 
’W'apsipinicpn, which flow through a level and rather marshy 
mgion ; the streams, however, through this low country, are 
quite heavily skirted with timber. The larger portion of 
Mitchell and Floyd, as also of Worth and Cerro-Gordo coun- 
ties, is drained by the Cedar and its branches, of which 
Lime and Shellrock creeks are the most important. These 
are all beautiful and rapid streams, skirted with timber and 
furnishing good water-power at numerous points. There are 
also many rock exposures in the banks of these streams, , 
although no high bluffs occur, the ledges of rock not usually 
exceeding ten or twenty feet in height. The region between 
the vallies of the streams is mostly gently rolling prairie, 
destitute of timber, which is almost exclusively confined to 
the edsres of the streams : the soil is usually highly feitile. 
I^e settlements are chiefly in the neighborhood of the riveib, 
Nidiere timber, water-power, and building-materialE are abM- 
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dant, and where the flourishing condition of most of the 
townS) which haVe only been, very recently settled, attests 
tile presence of an industrious population, possessed of unu> 
sual advantages of position and soil. 

The larger portion of this extensive region, which em- 
braces over 3000 square miles, if we include in it Worth and 
Gerro-Gordo counties, appears to be chiefly underlaid by 
rocks of the Hamilton group ; which, although differing con- 
siderably in lithological characters at various exposures, are 
still characterized by the same fossils, wjiich have been col- 
lected in this group at numerous points farther south. The 
details of some of the sections measured by Prof. Hunobbford 
are as follows : 

In passing from Jacksonville to Bradford, in Chickasaw 
county, a distance of eighteen miles, across a region drained 
by the three forks of the Wapsipinicon, not a single expo- 
sure of rock was found. The whole district is one vast ex- 
panse of low level prairie, excepting the fringes of wood 
land along the courses of the streams. 

Near the east bank of the Cedar, one and a half miles 
below Bradford, the annexed section was measured at the 


quarry of the brothers Layton : 

Park-gray thick shalj limestone 7 feet. 

Buff-grey crystalline limestone with calcareous spar cavities, 6 inches. 

Light-grey, fine-grained limestone . 9 inches. 

Hard, dark-grey shaly limestone 8 inches. 

Hard, dark-grey limestone . 7 inches. 

Unexposed • • . ! 2 feet. 

bnff'grey ^mestone . 1 ft. 8 is. 


The limestones exposed at this quarry are of mediqm 
,pi:|rHy, .and mostly quite hard : they are entirely destitute 



808 GEOIOGT OF HOWABD, MITCHEIX, &C. COUNTIES. 

In paissing up the Cedar river to St. Charles, on the west 
bank, the road lies over a rolling prairie. In the ridges lime> 
stones occur, as is shown by the presence of occasional 
fragments lying on the surface, or perhaps here and there an 
imperfect exposure. Tlie beds, as observed, are mostly shaly, 
and singularly devoid of fossils. An actual river section seems 
necessary to the determination of their relations to each 
other. 

On the Cedar, at St. Charles, there is a small opening in 
thin beds of hard, huff-colored limestone. Under these beds 
occurs a thick-bedded, light-grey limestone, shading off- into 
buff-grey : it contains numerous concretions. Both the upper 
and lower beds contain a few fossils, all of which are in a 
very imperfect condition, so that only one, an Atrypa retiojh 
laris, could be made out. There were a few fragments of corals 
obtained here, which are too poorly preserved to be distinct- 
ly recognized. 

The next section was taken at a quarry t;hree-fourths of a 
mile above St. Charles, on the west side of the river. The 
beds are of very hard limestone, which is mostly fine-grained 
and rather brittle : they vary in thickness from four inches 
to one foot ; and the different layers resenible each other so 
much that they could hardly be distinguished in hard spe- 
cimens, especially as they are all equally unfossiliferous. 
The whole section exposed is only nine feet above the level 
of the dam at St. Charles, of which two at the base are con- 
cealed by detritus. 

The court-house at St. Charles is built of this rock, which ^ 
is a good material for building, although too brittle to dress 
evenly and handsomely. The quarry is conveniently situated 
for use, as the hack-water from the dam sets up as far as 
tliat, and allows the blocks to he rafted down to the town. 
She beds exposed at this point are probably a little higher 
in the series than those of the section at St. Charles ; hut,' 
as there is considerable irregularity in the dip at this poiiit. 
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this could not be determined with certainty. At the quarry 
above the dam the dip was observed to be 10'’, in a direction 
S. 25” W. 

On Lime creek, one mile above Rockford, the annexed 


section was measured : 

Soil, &o & feot. 

Decomposed limestone detritus with numerous fossils ... 25 feet. 

Blue clay (foot of precipitous bluff, one-eighth of a mile from 

Lime creek) .20 feet. 

A gently inclining surface, mostly unexposed, with buff and 

white striped^ shaly limestone at the base 43 ft. 10 in. 

Unexposed 2 feet. 

Dark colored, hard limestone 2 feet. 

White, pure limestone with shaly structure 5 ft. 0 in. 

Hard, buff calcareous sandstone, with Spirifer 2 ft. 8 in. 

Soft ash-colorcd calcareous sandstone 1 ft. 8 in. 

Arenaceous clay shales 2 ft. G in. 

Beds not exposed down to level of Lime creek 3 feet. 

Entire elevation 112 ft. 9 in. 


The beds represented in this section as made up of de- 
composing limestone detritus, underlaid by a heavy deposit 
of clay, form the abrupt termination of one of the highest 
ridges in this region, which runs up from the southeast to 
within a short distance of Lime creek. 

The upper bed of the section contains an abundance of 
, fossils, which are washed out by the rain from the decompo- 
sing rock. Among these were observed, Atrypa rugosa or spi- 
nosa, ‘A\ reticularis, Orthis one or two new species, Spirifer 
n.sp., Strophomena, and a few Hamilton corals ( See chapter 
on Paleontology). . 

On Shellrock creek, at Rockford, the* exposures of the 
i^ks are very limited. There is a light greyish buff-colored 
stratum, which is a somewhat argillaceous dolomite, but ra- 
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ther soft and worthless for building purposes, succee^d' l^ 
a bed of a slightly darker color, but of essentially the same ■ 
character. These beds are probably lower in the geological 
series than those indicated in the precedihg section. 

At Shellrock falls,- in Cerro-Gordo county, about thirteen 
miles above Rockford, the absence of fossils in the beds ex- 
posed renders it (lifficult to assign them any certain place, 
although, from their position, they may be supposed to belong 
to the upper part of the Hamilton or the Chemung group. 
They consist of thinbedded hard and rather crystalline 
magnesian limestones, varying in color from light-grey to* 
almost black. The exposure of the rocks at this Jocality 
is good, but the most careful search failed to reveal the 
presence of any fossils. The lithological character of the 
rocks at Shellrock creek and falls is peculiar, and nothing 
exactly like it has been observed in other parts of the State. 
They are all highly magnesian but not pure dolomites, as 
they contain rather more lime than belongs to the compo- 
sition of the double carbonate of lime and magdesia. The 
. specimens from Shellrock creek have a considerable resem- 
blance to those from Cedar falls, which are referred to the 
Chemung by Mr. Woethek, with some doubt as to their real 
position, since they are quite unfossiliferous. The beds at 
Shellrock falls are very magnesian limestones, or dolomites 
with a little excess of lime, and are rem^kably free from 
silicious and argillaceous substances. One specimen analysed 
from this locality, contained less than two percent of impu- 
rities mixed with the carbonate of lime and magnesia. These^ 
beds are too irregular in their texture for good building-stone, 
some of them being hard and brittle, and others, soft and 
‘perishable. They are valuable, however, for lime, and some 
of them will probably furnish good hydraulic cement. 

'^*In Mitchell county, about one and a half miles above, 
'Newburjg, on the Cedar, there is a tolerable exposure of the 
iwks where the following section was observed ; ^ j 
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Oiystolline UmeBtone, sandy ai the bottom, but growing more 

baicareous towards the top • • . . 2 feet. 

Dark-grey thinbedded limestone ' . 8 inohes. 

Dark-grey hard and brittle limestones in heavy layers, varying 

from 8 inches to 4 feet in thickness. • 13 ft. 4 in. 

Bock not exposed, down to level of dam at Newbury . . . 2 ft. 6 in. 


Another section was measured at Newburg, the base of 
which is on the same level with the preceding one ; but as 
there is little agreement in their details, it appears that the 
dip of the strata has probably carried the beds of the upper 


one below those of the lower. 

The section at Newburg is as follows : 

Beds of detritus with Spirifer^ of irregular thickness. 

18. Hard brittle light greyish-yellow magnesian limestone . 4 feet. 

12. Unexposed 4 feet. 

11. Hard light-grey somewhat crystalline beds, with concre- 
tionary bands of darker color 8 feet. 

10. Soft sandy beds with clay 2 ft. 8 in. 

d. Hard light-grey silicious limestone 1 ft. 3 in. 

. 8. Hard limestone like No. 9, decomposing into a sandy rock, 10 inches. 

. 7, 6, 5, 4, 3, 2, 1. Beds of hard buflF-grey limestone varying 


from 4 to 14 inches in thickness, and in various stages 
of decomposition 4 ft. 4 in. 

Unexposed, to level of river at Newburg . . r . . 6 foot. 

% 

In this section, No. 11 and No. 13 contain Spirifer closely 
resembling S. mucronatus : no other fossils were noticed. 

Prof, Hunoerford remarks in regard to the lithological re- 
semblances of the rocks of these two sections, that there is 
a yery great similarity between some of the beds of the 
Newburg section and those noticed on the borders of Win- 
aesheik and Chickasaw counties, near the road from Fort At- 
^SKm to Jacksonville, in descending Ihe high ridge towards 
the Little Turkey. In this vicinity, near a lime-kiln, loose 
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maases of limestone were observed, marked by concretionary 
lines, and having that peculiar softness and fineness of grain 
which was noticed above as belonging to bed No. 11 of the 
Newburg section. The same rock is seen in No. 4 of the 
section eleven and a half miles below Jacksonville on Ci^e 
creek. 


WINNE8HEIK COVm. 


This county lies next west of Alamakee, and directly south 
of the Minnesota line. The Upper Iowa river runs through 
its northern portion, pursuing a southeast comse from the 
northwest corner of the county, as far as Decorah, and then 
bending to the northeast, and keeping that direction to the 
eastern line of the county. The Turkey river and numerous 
small branches of it drain the southwestern part. The north- 
ern part of the county is much broken, while the southern is 
smoother and has more prairie. The valley of Turkey river, 
in the portion of its course Avhich is within this county, is a 
beautiful farming region, having a wide bottom, bordered, 
with low bluffs, succeeded by rolling prairie. There is an 
abundance of timber and water almost everywhere within 
the limits of the county. 

The rocks which are exposed in Winnesheik county are 
the same as in Alamakee, namely from the Lower Sandstone 
as far up in the series as the lower beds of the Galena ; al- 
though as we advance in a northwesterly direction the dis- 
tinction between the Trenton and Galena is no longer as 
marked, either by lithological or palaeontological characters, 
as it was farther to the southeast. 

The Lower Sandstone occupies but a very limited space, 
in the bed of Bear creek and its branches, in the extreme 
northeastern comer of the county. 
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The Lower Magnesian is seen on Canoe creek, one of the 
branches of the Upper Iowa, as well as overlying the sand- 
stone in' Bear creek. It covers a small extent of surface in 
the region between these two streams. As -seen on Canoe 
creek, six miles north of Decorah, it is a hard crystalline 
rock of a light-grey color, having a peculiar vitreous lustre, 
due to its finely crystalline granular structure. There is a 
section of about thirty or forty feet exposed at this point, 
and the same rpek occurs at' intervals for some distance up 
the stream. The Upper Sandstone caps the bluifs in this re- 
gion at an elevation of about one hundred and forty feet above 
the stream. 

The central portion of the county is chiefly occupied by 
the Trenton limestone, which gradually passes into the Ga- 
lena as we proceed towards the southwest. At Decorah, on the 
Upper Iowa and in its immediate vicinity, the Trenton is 
finely displayed ; this rock forming the whole thickness of 
the ridges and bluflFs which border the river at this place. 
Near the town the rock is thinbedded and almost shaly : it 
is crowded with fossils, which, however,.have not weathered 
out so as to form good specimes. There is a thickness of one 
hundred and thirty to one hundred and forty feet displayed 
in the bluffs a little southwest of the town, where the rock 
is a pure limestone of a light-grey color, weathering a dirty 
blue, and crowded with fossils. Of the Receptaculites, two 
species occur here abundantly in the upper beds, at an ele- 
vation of from one hundred to one hundred and thirty feet 
• above the river. One of these species is the usual one of 
the Galena limestone ; the other is apparently identical with 
the fossil described by Dr. Owen as Selenoides iowensis. Be- 
sides this, casts of Murchisonia bellicincta and Maclurea 
magna are not unfrequent at this locality ; also Pleurotomaria 
lenticularis and L(ipt<ma sericea. About three miles north of 
the town, near a small creek which empties into the Upper 
Iowa at Decorah, there are good exposures of the Trenton, 
[Iowa Subvxt.] 40 
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where the beds are crowded with fossils, although they do 
not weather out distinctly enough to be of much value as 
specimens. Leptana sericea, and a small Atrypa resembling 
A. modesta, are the most common fossils at this locality. At 
Calmar, ten miles southwest of Decorah, the rocks' occupy- 
ing the surface are evidently the lower beds of the Galena. 
About three-fourths of a mile from the town there is a 
quarry exposing a series of thinbedded, buflP-colored, some- 
what arenaceous limestones. The upper beds at this point 
are shaly and exceedingly cherty, while the lower ones are 
thicker, and, when not weathered, of the usual bluish color 
of the beds of the Trenton in this region. 

At Fort Atkinson and up the valley of the Turkey, the 
relations of the Trenton with the Galena may be satisfacto- 
rily observed. The annexed section was measured by Mr. 
Hunoerfoed one mile above the fort, at a quarry belonging to 


Mr. Charles Clark. 

Light buff-grey shaly limestone 10 feet. 

Buff and light-grey limestone 4 ft, 9 inches. 

Heavy-bedded blue limestone 7 feet. 

Not exposed ; to level of river 20 feet. 


The plateau on which the fort fstands is elevated eighty- 
four feet above the river, and* the rock is exposed along its 
east side, where it has been quarried for building and for 
lime. The Galena limestone was traced by Prof. Hunoerfobd 
for a distance of four or five miles up Turkey river from Port 
Atkinson. It possesses here all the characteristic features of 
this rock as exhibited in the lead region : its color is the 
same, and it weathers in the same irregular, ragged man- 
ner. The characteristic fossils of the Galena limestone, es- 
pecially the ReceptaculiteSf were also observed in this region. 
As far as known, no lead has been found in this county. At - 
Ossian, the rocks exposed are similar in character to those 
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noticed above as occurring at Calmar. In fact, the elevated 
region between the Turkey and Upper Iowa is undoubtedly 
occupied by the upper beds of the Trenton and the lower 
ones of the Galena limestone. 

Proceeding southwestwardly from Fort Atkinson, we find, 
in the extreme southwest corner of the county, an elevated 
ridge, running parallel with the course of the Little Turkey, 
in which no rock is exposed ; but which, from its position 
and relation to the rocks known to exist in the neighboring 
counties, is undoubtedly the outcrop of the Niagara limestone. 
In descending this ridge towards the west, Mj*. IIungerford 
observed loose masses of thinbedded, white, crystalline- 
granular limestone, very free from silicious- matter, which 
appear to belong to the Niagara limestone, although exhibi- 
ting a different lithological character from that displayed by 
this group farther to the southeast. 

The outcrop of the Niagara limestone, which is so con- 
spicuous a feature in the topography of Dubuque, county, 
continues to be equally well marked through Clayton. It 
follows the line of Turkey river, keeping at a distance of 
from two to five miles from it, and forming a line of preci- 
pitous bluffs elevated from five hundred to six hundred feet 
by estimation, above the level of the valley. No indication 
of the existence of the Niagara beds on the north side’ of the 
river has been detected, the highest rock exposed being the 
Hudson-river- shales, in the vicinity of Garnavillo. Passing 
from Clayton into Fayette county, the Niagara bluffs gra- 
dually lose their distinct character, the line of outcrop re- 
ceding somewhat from'the river and becoming more irregular. 
At Elgin, the Trenton beds rise a few feet above the level 
of the water, and the lithological character of the rock in 
the bluffs, at an elevation of three hundred feet, on the 
north side of the river, would indicate that it belonged to 
the Galena limestone, in which case thie^ rock would have a 
thickness at least equal to that which it has in Dubuque 
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Ciounty. The bluffs on the south side of the river, which are 
known from their fossils to be of the Niagara age, are appa- 
rently not much higher than those on the north, which would 
indicate the existence of a fault which has thrown the Nia- 
gara down on one side or raised the Galena on the- other to 
an extent of two or three hundred feet. The same conclusion 
may be drawn from the sections of the rocks cropping out 
in the valley higher up. At Elgin we have the Trenton lime- 
stone exposed, which is continuous in the bed of the stream 
from Elkader up to that point. Only five or six miles up 
Otter creek, which comes into the Turkey at Elgin, we find 
the Hudson-river shales at the level of the stream, near the 
summit at the base of the bluff at Wiley’s quarry. The fall 
of the creek in this distance was not measured, but it can 
hardly exceed fifty feet ; but there is a thickness of the 
Galena limestone equal to two hundred or two hundred and 
fifty feet, which should have' occupied this space, unless 
there had been a break in the strata to nearly that amount. 
Again, still farther up, in Winnesheik county, we pass from 
beds of undoubted Galena limestone at Fort Atkinson on to 
those which- appear to belong to the Niagara, in descending 
the river a few miles to the Old Mission, and without any 
perceptible rise to indicate the existence of the intermedi- 
ate Hudson-river group, as would be the case were there no 
interruption of the regular stratification of the rocks in this 
region. The rocks seen in the bed of the south fork of the 
Turkey seem also to belong to the Niagara, where there is 
a thickness of over two hundred and fifty feet exposed. Be- 
yond that point, towards the northwest, the Hamilton group 
seems to widen rapidly at the expense of the Niagara, which 
latter formation is reduced within very narrow limits in the 
northwest corner of Fayette county. This fact would indi- 
cate a depression of this region to the southwest of the 
Turkey, at least in this part of its course, previous to the 
deposition of the strata of Hamilton age. Owing to the fact 
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that the rocks are very little exposed in Howard county, 
no definite information was obtained as to the outcrop of the 
Nia.gara in that direction. 


ALAMAKEE COUNTY. 

This county occupies the extreme northeastern corner of the 
State ; it is bounded by Winnesheik on the west and Clayton 
county on the south. The Mississippi river forms its eastern 
boundary. The Upper Iowa and its tributaries water the 
northern portion of the county, and Paint creek and Yellow 
river flow through the two southern tier of townships and 
empty into the Mississippi. The surface of Alamakec county 
is considerably broken, and the rivers have cut their chan- 
nels deeply into the rocks, especially the Upper Iowa, which 
flows through a narrow, winding valley, which might almost 
be called a gorge, bordered by bluffs which have an elevation 
of from three hundred to four hundred feet above the stream. 
This county is well timbered, on the whole, although por- 
tions of it, especially on the elevated ridges, are covered 
with a rather scrubby growth. The soil is usually good, es- 
pecially in the vallies of the streams : on the elevated ridges 
it is rather less desirable. 

The rocks exposed in this county include all of the series 
from the Potsdam sandstone up to the lower beds of the 
Galena limestone, which latter just make their appearance 
on the surface along its southern edge. At the mouth of the 
Upper Iowa, the. Potsdam s&ndstone is well exposed, and 
thence may be traced for a considerable distance up the 
stream, occupying the bottom of the valley. It dips to the 
south and disappears beneath the surface in the neighborhood 
of M‘Gregor ; but as the limit between the upper beds of 
the Potsdam and the lowest of tfie Lower Magnesian cannot 
be exactly drawn, owing to the gradual passage of one for- 
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mation into the other and the numerous alternations of sand- 
stone and limestone along the lines of junction, no exact 
estimate can be made of the dip in this region ; it is proba- 
bly not far from ten feet per mile. The sandstone is usually 
almost a pure silicious sand, of which the grains are rounded 
and of uniform size, and held together with no more than 
the minutest trace of calcareous or ferruginous matter. Some- 
times the oxide of iron is in sufficient quantity to give the 
rock a dark brown color; but even then it is but trifling in 
amount compared with the silicious material, hardly ever 
exceeding two or three per cent, and usually much less than 
that. 

The Lower Magnesian limestone caps the bluffs on the 
Mississippi river from the north line of the State as far down 
as Yellow river, and it is well exposed in the bluffs of the 
Upper Iowa and its tributaries. The annexed section on Bear 
creek near New-Galena, thirteen miles due west of the Mis- 
sissippi, shows the character and relations of this rock to 


the over and underlying sandstones. 

Soft friable red sandstone . . . . 12 feet. 

White crystalline dolomite, partly concealed, but showing 

itself at various points 168 feet. 

lieds of passage from dolomite to sandstone . . . . • . 30 feet. 

White sandstone, to level of Bear creek 83 feet. 


The base of the section is occupied by eighty-three feet 
of a soft white sandstone : this is succeeded by about thirty 
feet of beds of passage, or sandstone gradually passing into 
a -thinbedded dolomite. A thickness of one hundred and 
sixty-eight feet of the Lbwer Magnesian limestone overlies 
this sandstone, of which the lower one hundred and fourteen 
feet are concealed by a grassy slope : the upper fifty-four 
feet are exposed^'a vertical cliff of white hard dolomite, 
irregularly stratified and somewhat concretionary in its 
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structure. Of the Upper sandstone, only twelve feet are here 
exhibited : it is a friable rock of a red color. 

In the immediate vicinity of New-Galena, the bluffs rise 
to the height of three *hundred and twenty to three hundred 
and thirty feet above the valley of Bear creek. The sand- 
stone at their base is concealed by detritus, but the Lower 
Magnesian is well exposed on the face of the bluffs. The. 
Upper tondstone as developed in this vicinity, occupying the 
highest ground, is not a granular rock, but a cherty or flinty 
mass, differing somewhat in its character at this point from 
that which it usually exhibits. 

In the valley of Mineral creek, extending directly south 
from New-Galena for a few miles, the same section of the 
rocks is displayed as on Bear creek, except that the Lower 
Magnesian is still better exposed, and exhibits a decided con- 
cretionary and brecciated structure through a considerable 
thickness. Mining operations have been carried on hero ; for 
account of which, see chapter on Economical Geology, far- 
ther on. 

The Yellow river, in the southern tier of townships, cuts 
into the Lower Magnesian, but not through it. At Volncy, 
this rock is seen rising in cliffs from the bottom. of the valley 
to the height of thirty or forty feet. The Upper sandstone 
may be seen cropping out, on the south side of the river, 
above the Lower Magnesian. On rising from the valley of the 
river and proceeding north, we pass successively the Upper 
sandstone and the Trenton, with its usual fussiliferuus bluish- 
grey layers, and find a few thin outliers of the Galena lime- 
stone. On the highest points, these, however, soon disiippear, 
and the Trenton occupies the elevated surface of the country, 
through the centre of the county, over a space of some ten 
or twelve miles in width. This rock is usually concealed by 
the superficial formations, but occasionally crops out in the 
rallies. About four miles south of Wakpn, a well was ob- 
served on the prairie, sunk eighty-one feet in depth, chiefly 
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in the Trenton limestone : the rock is fine-grained, and of a 
light bluish-grey color. An analysis showed that it consists 
almost exclusively of carbonate of lime, with hardly more 
than one per cent of other substances intermixed with it. 
There are occasional thin- layers of sandstone near' the base 
of the rock at this locality. The same rock appears in the 
bed of the creek, one of the head-waters of Paint creek, 
two miles before reaching Wakon. It is here quarried for 
lime and as a building-stone, for both of which uses the 
Trenton limestone in this- region is well adapted. 

A few remarks on the geology of the counties lying to 
the northeast of Skunk river, whose general features have 
been briefly noticed in the preceding pages, may here be 
appended, in order to bring out more, closely the leading facts 
which the geological reconnoissance has developed. 

An inspection of the geological map will show that the 
general trend of the formations over the greater part of the 
district in question, which comprises an area of from 15000 
to 20000 square miles, is almost exactly northwest and 
southeast, or in the same same direction with the course of 
the streams, which ate very nearly parallel with each other 
in this region. Thus, if we start from the Des Moines river, 
and proceed northeastwardly, we shall cross, successively, 
a great number of the principal tributaries of the Mississippi, 
and, at the same time, shall descend in the geological series 
from the Coal measures to lower and lower beds, until at the 
northeastern corner of the State, we shall reach the lowest 
member of the fossiliferous series. If, on the other hand, we 
were to start from the Mississippi river and go northwest- 
wardly, we should hardly cross any but the smaller brandies 
of the streams, and we might remain upon the same geolo- 
gical formation until we reached the limit of the State in 
that direction. This northwest and southeast trend of the 
groups' is, however, not perfectly unbroken; the most im- 
;gortant exception to Us irregularity being the gradual bendr 
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itig of the formations more to the north as they approach 
the north line of the State, as will be noticed by looking at 
the map. This fact has an important practical bearing, as it 
results in bringing the Coal measures considerably nearer to 
the Mississippi, in the northern section of the State, than 
they would be if the strata were continued with the same 
trend from one end of the State to the other. Although no 
direct observations have been made on the north boundary 
of the State, far enough west to strike the coal-bearing 
strata, it appears hardly to be doubted that they must reach 
it near the head-waters of the Des Moines river, and that 
they occupy a more or less extensive tract in the territory 
of Minnesota. Whether the coal-beds are sufficiently de- 
veloped in that region to be of importance, remains yet to be 
seen ; and this point will be one of the first for examination 
during the future prosecution of the survey, as the impor- 
tance of coal to this district will eventually be very great. 

The gradual decrease in the space covered by some of the 
groups, and the increase of others as we proceed westwardly, 
is another interesting feature, as indicating an unequal denu- 
dation or deposition, at different geological periods. Thus the 
Niagara limestone, which occupies a belt thirty or forty 
miles in width to the southwest of Dubuque, has become 
contracted, on the borders of Winnesheik and Chickasaw 
counties, into a narrow spice of three or four, while the beds 
of the Hamilton age appear to extend in that region over a 
district nearly a hundred miles wide from east to west. 

• The accumulation of superficial detritus in the State of 
Iowa is so extensive, over a larger part of its surface, that 
the nature of the underlying rocky strata can only be made 
out in the beds of the principal streams, and the lines of 
junction of the different members of the series being almost 
always aloUg the elevated districts between the water-courses, 
the limits of the groups drawn upon' the map must be con- 
sidered as, at best, only approximations. The outcrop of the 
[Iowa SdbvetJ 41 
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Niagara limestone, however, owing to its peculiar lithologi- 
cal relations to the shales of the Hudson-river group below 
it,’ form a very marked feature of the topography of the re- 
gion, and might be designated with great accuracy on a good 
topographical map, if any such existed. 

The Hudson-river group is so liable to crumble away and 
become covered with vegetation, that it is only very rarely 
that a natural section of it can be found. When well exposed 
by artificial excavations, as near Dubuque, a good idea of its 
relations to the adjacent strata may be obtained : farth’er to 
the northwest, however, but little evidence of its existence 
was procured ; although there is good reason to believe that 
it continues its course up to, and beyond, the State line. 

The eastern limits of the coal-bearing strata of Iowa, and 
the exact amount of space occupied by the Carboniferous 
limestones, in the central counties of the State, are points 
which still remain unsettled, and which are likely to con- 
tinue so for some time, although the importance of as pre- 
cise a limitation of the outcrop of the Coal measures as 
possible will be readily acknowledged. The accumulations of 
soil and drift over the whole of the region between the Cedar 
and the Des Moines are so great, that a distance of fifty 
miles may frequently be gone over without the sight of a 
single outcrop of rock. It is not unlikely that artificial ex- 
cavations, such as wells or borings- for coal, will throw some 
light on the geology of those counties, where natural expo- 
sures of rock are almost unknown. The lines ii]fdicating the 
eastern boundary of the coal was extended by Dr. Owen over 
a considerable area in Keokuk, Iowa, Powesheik, Tama and 
Marshall counties, which on our map is assigned to the Car- 
boniferous limestone and other groups lower than the Coal 
measures, chiefly, as near as can be made out, to embrace^ 
the patches bf sandstone lying on the Iowa river near the, 
borders of Johnson and Iowa counties, there being no out- 
crop of rock visible for a distance of fifty miLs to the west,, 



GEOLOGY OF IOWA. 


823 


On the map accompanying this report, the line of the Coal 
measures has been placed considerably farther west, as be> 
ing more in harmony with the general trend of the forma- 
tions through the State. Still, the facts already collected in 
the progress of the survey show that numerous isolated 
patches of coal exist beyond the borders of the main basin 
of the Coal measures, resting not only on the Carboniferous 
limestone, but on strata of Hamilton, and even of Silurian 
age. A very considerable proportion of the space between 
the Iowa and Skunk rivers may be in reality covered by 
these outliers of coal, some of which will in all probability 
be hereafter discovered, and perhaps worked. It must, how- 
ever, be borne in mind that these small patches, in this po- 
sition, usually contain beds which are thinner and of poorer 
quality than those which belong to the main basin ; so that 
explorations over this doubtful district must be conducted 
with caution, as the coal, even if discovered, may not be 
sufficiently good to pay for working, especially if any con- 
siderable amount of capital is to be invested in sinking shafts 
or making preliminary explorations. The quality of the coal 
in the State, so far as has as yet been asccrhiined, improves 
decidedly towards the southwest, or in the direction of the 
centre of the basin. 

The surface geology, or the study of the nature and dis- 
tribution of the loose materials or superficial detritus, com- 
monly called drift and alluvium, over the surface, forms one 
of the most important subjects for investigation falling within 
the scope of the geological survey of any region, and espe- 
cially in Iowa, Inhere these transported materials are de- 
veloped to such a thickness and spread so universally over 
the country. This subject, in its relations to agriculture, will 
form an important topic for consideration in a future report, 
when a larger part of the surface of the State has been ex- 
aminedi and the numerous facts already>and hereafter to be 
obtained^have been collated. 
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General Remarks on the Study of the Chemical Composition and Lithologieal Charaeter 
of Roeks, in connection with their i>ala5ontol<»g3^ — Chemical Composition of the Prin- 
cipal Rocks of Iowa, with Roticcs of their range, extent, i>eciiliariiies .of lithological 
character, and the mineral substances accidentally present in them — Potsdam or 
Lower Sandstone — Lower Magnesian Limestone — Upper Sandstone — Trenton Lime- 
stone — Galena Limestone — Iludson-River group — ^Niagara Limestone — Groups inter- 
mediate between the Niagara and llamilton — Hamilton group — Chemung grou|) — 
Carboniferous Limestones — Coal Measures — General Considerations — Economical 
Applications of the limestones : Lime; Hydraulic Cement — Non-mctallic Minerals of 
economical value — Coal, its distribution in the Eastern Half of the State; Chemical 
Composition : General Remarks on mode of working — Fire-clay — Gypsum — Metallic 
Ores in the various groups — Iron in Coal measures; in Niagara limestone; in Lower 
groups — Lead Ore; in the Niagara; in the Galena limestone — General Remarks on 
the mode of occurrence of ores in the unaltered sedimentary rocks — Notice of 
extent of Lead deposits in the Northw’cst — Particular Description of Workings in 
Iowa — ^Theory of Deposition of Lead — Statistics of Production of the Iowa Mines — 
Zinc Ores; their mode of occurrence : prospects of successful working. 


The vast basin of the Northwest, with its magnificent ex- 
panse of unaltered sedimentary rocks, oilers a fine field for 
the study of the conditions which have determined the de- 
position of stratified masses, and their variations in chemical 
composition and mechanical aggregation. The intimate re- 
lations between these conditions and the physical character 
of the surface over which they prevailed, and the all-impor- 
tant influence which they must have exerted on the deve- 
lopment of that organic life, whose remains often constitute 
so large a portion of the rocks themselves, give to this sub- 
ject a peculiar interests 
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The questions, what was the origin of the immense mass 
of material forming these widely-spread and uniformly con- 
stituted beds of rock, with their abrupt and simultaneous 
transitions of lithological character over so extensive a space; 
by what forces and under what conditions they were brought 
into their present situation ; and what were the relations of 
their conditions to the structure of the various races of or- 
ganized beings which inhabited the region, while the diffe- 
rent groups of strata were successively accumulating : these 
questions are among the most important which can be in- 
vestigated by the geologist, and, also, it must be confessed, 
among those which can be least satisfactorily answered. 

Among the reasons which have retarded the progress of 
this branch of geological study, are to be mentioned, first, 
the want of accurate observations on the range of species, 
with reference to the change in the lithological character of 
the rocks in which they are imbedded ; and, secondly and 
most especially, an insufficient knowledge of the condi- 
tions and distribution of life beneath the waters of the 
ocean, and how far such distribution is affected by the 
changes of temperature, pressure, presence of foreign sub- 
stances accidentally intermingled, etc. The researches of 
Edward Forbes have, it is true, thrown much light on this 
branch of the subject ; but there is no field more inviting, 
even now, than this ; and zoologists have it in their power 
to advance geological science wonderfully, by making these 
subjects more especially the objects of their investigations. 

In studying the chemical composition of the more impor- 
tant varieties of rocks existing in Iowa, while reference has 
been constantly had to the economical bearing of the infor- 
mation thus obtained, we have also endeavored to throw 
some light on the theoretically interesting subjects suggested 
in the preceding paragraphs, and to answer, even if only 
partially and imperfectly, the questiqn. What were the 
changes of physical condition which have determined the 
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corresponding 'changes of mechanical aggregation and che- 
mical composition in the unaltered sedimentary strata of the 
vast region lying to the south of the great lakes and in the 
valley of the Mississippi ? 

In speaking of the sedimentary rocks of the gteat basin 
of the Northwest as “ unaltered”, it is proper to make a 
reservation. It is not intended to imply, by the use of this 
term, that the strata in question still exhibit precisely the 
same conditions of structure and chemical composition which 
they possessed at the epoch of their deposition. It is, on the 
contrary, highly probable, and in some cases certain, that 
considerable changes have taken place in this respect ; but 
the agencies by which these changes have been procured 
have not been of such a nature, or so general in their action, 
as to have entirely obliterated the original character of the 
strata, and brought them into the condition of “ metamorphic 
rocks”, as that term is generally understood by geologists. 
More especially arc all traces 'of metamorphism by igneous 
agencies entirely wanting, at least so far as the actual pre- 
sence of masses of eruptive or igneous origin, any where in 
the region in question, is concerned, at any period later than 
that of the deposition of the earliest sedimentary strata. On 
the northern borders of the basin there was, during a cer-. 
tain length of time after the first appearance of organic life 
in the region, a vigorous display of igneous phenomena, by 
which the character of ^he detrital deposits were greatly 
influenced ; but this action gradually became less marked, 
and finally ceased altogether before the close of the Lower 
Silurian period^ nor was its influence felt at any time over 
more than a small portion of the northwestern basin. We 
have, therefore, in this region a better opportunity than is, 
perhaps, offered in any part of the country, of studying the 
the whole series of palaeozoic rocks, where it has been least 
subjected to such disturbances as might lead to any misappre- 
hensions in regard to the order of succession of its fossil 
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remains, and where the connection of lithological with pa- 
laeontological characters is least obscured by changes which 
the rocks have undergone subsequently to their deposition. 

For the purposes of the present chapter, the rocks of the 
region in question will be taken up consecutively, in chro- 
nological order, beginning with the lowest, or first deposited, 
group, and ascending in the geological series. After thus no- 
ticing the chemical composition and lithological peculiarities 
of each set of beds, as displayed in the valley of the Upper 
Mississippi, and especially within the limits of Iowa, some 
general remarks will be added as to the relations of one 
group to another, and the probable difference of physical 
conditions during their deposition. 

The basin on which all the palmozoic rocks of the North- 
west have been accumulated is the azoic series, whose cha- 
racters may be studied conveniently on the northern border 
of the basin of the Great Lakes in Canada, and on the south 
shore of Lake Superior, where it is developed on a grand 
scale. It is made up of slates, quartz-rock, and occasional 
belts of saccharoidal limestone with numerous intercalated 
masses of trappean rock, the whole in a highly crystalline 
state, and, so far as is yet known, absolutely destitute of 
pvery trace of organic life, and presenting in its stratigra- 
phical position the eyidence of having originated during a 
period of disturbance and powerful igneous action. The line 
which is drawn between the azoic series and the palaeozoic, 
in this region, is a strongly marked one, and indicates the 
.most striking difference in the physical conditions prevailing 
at the time of the. deposition of the rocks which make up 
the two sets of strata. 
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POTSDAM, OR INFERIOR SANDSTONE. 

The extent of country covered by this rock is very con- 
siderable, especially within the limits of Wisconsin, where 
it occupies a broad belt, extending entirely around the azoic, 
and spreading out to the south and west of that central nu- 
cleus over a space of from fifty to sixty miles in width. In 
Iowa, the region covered by it is limited to a small part of 
the northeastern corner of the State. The entire thickness 
of this subdivision of the series is quite variable, and cannot 
be exactly stated, as the passage of the sandstone into the 
overlying limestone (the Lower Magnesian, or Calciferous 
of the N. Y. geologists ) is effected by numerous repetitions 
and alternations of the two rocks, giving rise to a series of 
beds along the line of junction, which from their chemical 
composition might as well be reckoned to one rock as the 
other. We have no evidence of a thickness, at any point 
away from the influence of the igneous rocks, exceeding 
four hundred feet, and probably the mean thickness of the 
purely silicious strata does not vary much from two hundred 
and fifty feet. This is about the thickness which it has in 
Canada and in the State of New-York. 

In its normal condition, this sandstgne is an almost che- 
mically pure silicious mass, containing only one or two-tenths 
of a per cent of other substances besides silica, oxide of iron 
usually predominating among the accidental ingredients. 
The silica is almost invariably in the form of nearly sphe- 
rical grains, of the size of a large pin’s head, sometimes 
shgwing crystalline facets, but not well developed ones. These 
grains seem to be held together with the minutest possible 
quantity of a calcareous ferruginous cement. When this is 
wanting, the mass is friable, and crumbles so readily under 
the fingers, that it is with difficulty that specimens can be 
preserved. Sometimes the sandstone has a concretiot^y 
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structure, which is not visible except upon the weathered 
surfaces, which then assume hotryoidal forms : this, however, 
is not a common occurrence. The sandstone is frequently 
tinged by oxide of iron, which gives it a dark color and ce- 
ments it into a firm mass, even when present m minute 
quantity. When the ferruginous matter is abundant, it col-, 
lects in nodules and stalactitic masses, apparently the result 
of infiltration after the deposition of the strata in which it 
occurs. 

Among the most important characteristics of the Lower 
sandstone, may be noticed its very great freedom from ar- 
gillaceous substances : shaly bands and intercalations of 
clayey matter are almost unknown throughout the rock, and 
up to the summit of the overlying limestone. There are oc- 
casional thin layers of greenish, soft material, which might 
at first sight be supposed to be quite argillaceous ; but che- 
mical analysis shows that they are, on the contrary, almost 
purely calcareo-magnesian : they seem to be the result of 
trituration of the calcareous layers. In this connection it 
may be mentioned, that there is no purely calcareous matter 
in the series until we reach the middle beds of the Blue or 
Trenton limestone ; all the limestones of the lowest groups, 
whether they form thin bands in the sandstone, or the great 
mass of the Lower Magnesian, being true dolomites, and 
containing, in every instance in which they have been che- 
mically examined, almost exactly one atom of carbonate of 
lime to one of carbonate of magnesia. It may also be re- 
marked, that with the exception of the thin pulverulent 
layers before noticed, the dolomitic strata are uniformly quite 
crystalline in their structure. Towards the base of the Lower 
Magnesian, *the occurrence of bonds having an oolitic struc- 
ture is not uncommon. These bands consist of spherical 
partiplos of soft calcareous matter, having evidently a con- 
cretionary structure, and surrounded by an amorphous or 
finely crystalline mass of silioious material ; as if the oal- 
[lOWA SUBVST.] 42 
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coreous matter had separated itself, or segregated out, in the 
midst of a silicious magma. 

One of the most interesting facts in relation to the Lower 
sandstone is the entire, or almost entire, absence of conglo- 
merate bands, or layers of sandstone containing pebbles or 
rolled masses of either quartz or any other material. In the 
vicinity of the trappean ranges of Lake Superior, such con- 
glomerate bands form an important portion of the Lower 
sandstone series ; but, as we recede from the trap, they 
soon disappear, and throughout the whole region occupied by 
this rock we have never yet observed a distinctly marked 
bed of heterogeneous water-worn materials. Another marked 
ibature of the sandstone, in its normal state, is the compa- 
rative rarity of the lines of oblique deposition, lamination, 
or cross-stratifiction, which indicate the existence of shifting 
currents and shoal water at the time of the deposition of 
the beds thus marked. The influence of the igneous rocks 
in giving rise to these movements of the medium in which 
the sandstone was depositing, seems to be indicated by the 
much greater frequency of these indications of disturbance 
in their vicinity. 

In general, the sandstone is extremely deficient in organic 
remains : none have been found within the limits of the 
State of Iowa, so far as we know ; but there are localities, 
in Wisconsin and Minnesota, where, within a limited space, 
the beds of rock are crowded with the remains of a former 
existence. These localities are all on, or near, the borders of 
the sandstone towards the north, or in close juxtaposition 
with the Underlying azoic rocks. The strata which contain 
the Lingula in such abundance, on the St.Croix river, con- 
sist of a ferruginous sandstone, mixed with a considerable 
amount of calcareous and magnesian carbonates. The man- 
ner in which the fossils are crowded together at this point 
indicates the prevalence over a very limited area, and, per- 
haps, during a comparatively short proportion of the whole 
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time of deposition of the sandstone, of conditions highly 
favorable *to the development of organic life. 

The accidental minerals accompanying the sandstone are 
very few in number, and none are of any economical impor- 
tance. Oxide of iron, or hematite, is occasionally present in 
small nodules, or minutely diffused through the mass, tinging 
it of various shades of yellow and brown, according to the 
quantity. There are no geodes of quartz crystals, or crystal- 
lized calcareous spar. Traces of carbonate of copper, staining 
the sandstone, have been occasionally noticed, but nowhere 
in the undisturbed district in quantity sufficient to be worthy 
of notice. The mineralizing effect of the trappean ranges on 
this rock, as exhibited in the Lake Superior jregion, extends 
but to a short distance, especially on- the south side of the 
axis of elevation. In that district, the metalliferous veins 
pass through the trappean beds into those of conglomerate 
and sandstone, and are sometimes developed for a conside- 
rable length in the sedimentary rocks ; but the profitable 
workings have, thus far, been entirely confined to the trap, 
no mine having been found remunerative in the sa.ndstone. 

The agricultural character impressed by the sandstone on 
the region which it covers, would be one of great sterility, 
were not the accumulations of northern drift over so large a 
part of the region occupied by this rock so considerable as 
to mask the character of the underlying strata. Still, the 
sandy character of the soil shows itself in the extent of the 
pine region of Wisconsin. In Iowa the surface covered by 
this rock is so small that its influence on the soil is hardly 
perceptible, although a portion of the silicious matter of the 
drift spread over the State undoubtedly had its origin in the 
denudation of beds of the Lower sandstone. 
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LOW^EB MAGNESIAN LIMESTONE, • 

( or “ Calciferou* Sandttone ’* 0/ the Ifew-York ReporU , ) 

The great dolomitic mass which overlies the Lower Mag- 
nesian in the valley of the Mississippi, is known throughout 
that region as the “ Lower Magnesian limestone”. The term 
“ Calciferous sandstone”, which has been given to the rock 
succeeding the Potsdaih sandstone of the N. Y. geologists, 
however applicable to this formation, as it is developed far- 
ther east, cannot properly be used to designate the parallel 
group at the west, since the rock is remarkable as being, 
throughout nearly its whole thickness, an almost chemically 
pure dolomite. * 

The extent of this rock on the surface is by no means as 
great as that of the sandstone which underlies it. It forms 
a narrow beltj in Wisconsin,. surrounding the sandstone, and 
gradually becoming a more conspicuous member of the series 
as it sweeps round to the west, and forms the bluffs which 
overhang the Mississippi from Prairie du Chien, far up the 
St. Croix. The undulations of the strata bring the Lower 
Magnesian to the surface in many vallics in the Wisconsin 
lead region, where the Galena or the Blue limestones occupy 
the elevated prairie. It is exposed on the Platte, Grant, 
Peccatonica and Sugar rivers, through a very considerable 
part of the course^ of those streams. Within the limits of 
Iowa, the Lower Magnesian is most conspicuous along the 
Upper Iowa river : it also crops out in the vallies of Paint 
creek and Yellow river, but the amount of surface covered 
by it is quite small. 

The thickness of the Lower Magnesian, as near as can be 
determined, is about the same as that of the Lower sandstone. 
At Prairie du Chien there are over two hundred and twenty 
feet of exposed ; but the lowest beds are not observed. On 
a branch of the Upper Iowa, near New-Galena, there is a 
t^^ness of one hundred and ninety-eight feet of pure do- 
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lomite, and thirty feet of beds of passage into the Lower 
sandstone exposed. On the Upper Iowa, there seems to be 
in places a thickness of over two hundred and fifty feet 
which must be considered as belonging to the Lower Mag- 
nesian. 

The* variations of lithological character in the Lower 
Magnesian, ip point of texture and color, are very conside- 
rable ; but the chemical compositiom of the mass varies but 
little from that of a pure dolomite, with a slight admixture 
of silicious sand, and a little carbonate of iron : it usually 
contains also traces of oxide of iron, and sometimes of man- 
ganese, and a minute quantity of chloride of sodium, and, more 
rarely, a still smaller amount of sulphate of .lime. 

The brecciated and concretionary character of the Lower 
Magnesian is the principal feature which distinguishes this 
dolomitic mass from those of the Galena and Niagara, which 
are higher up in the scries. This peculiar condition, however, 
is not universal ; but is, rather, confined to certain localities 
which seem to have been the scenes of more or less distur- 
bance while deposition was taking place. 

The chemical composition of this rock will be seen from 
the annexed analyses of some of the most characteristic 
varieties. 

Specimen marked “ Oolitic sandstone", McGregor's landing. 

This is a very light-buff rock, made up of a somewhat crystalline 
dolomitic mass, filled with minute spheroidal cavities, many of which 
are empty, while others are occupied by silicious matter, which. some- 
times entirely fills the cavity, and, at others, forms a thin shell around 
its walls. The mass of the rock is composed of about equal quan- 
tities of dolomite and silicious sand, as is shown by the annexed 
analysis : 

SilioiouB sand, with trace of iron 64.80 

Carbonates of lime and magnesia, with 

traces of iron 4.5.70 


100.00 
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This is one of the beds of passage which mark the transition ,^m 
&e almost purely siUcious strata at the base of the fossiliferous series 
of the Northwest, to the very pure dolomites of the Lower Magper 
sian limestone proper. 


Specimen collected at Prairie da Chien, from quarries at base oj^ bluffs. 


^e specimen of which the analysis ‘follows, was taken from the 
quarfy which has been q^te extensively opened, for the use of the 
town of Prairie du Chien, at the base of the blufis about a mile and a 
half from the river. This is a semi-crystalline rock, with a faint green- 
ish tinge, and having thin bands and lines of a darker color traversing 
it hori^ntally. It lies in regular beds of a convenient thickness for 
building, and is a good material for that purpose. The analysis 
gave, the material having been dried at a temperature a little above 
212" F., 


Insoluble in acid 

14.26 

Carbonate of iron and trace 

oxide of 

iron 

.67 

Carbonate of lime 

46.98 

Carbonate of magnesia 

87.65 

Trace of chlorine, sulphuric 

acid, soda, 

potash and loss 

.64 


100.00 


The insoluble portion consists of silicious sand, slightly tinged by 
iron, but containing hardly a trace of alumina. It is not unlikely 
that this rock would make a good hydraulic cement. 


Lower Magnesian limestone. Pike’s Hill, M’Cfregor. 

The specimen analysed was a crystalline rock with an irregular 
fracture, and weathering with irregular cavities : it is of a light-flesh 
color. It Is almost a pure dolomite, containing hardly more than 
a trace of foreign matter, as the annexed analysis shows : 

Silicious substance 0.96 

Carbonate of iron and manganese .54 

Carbonate of lime • 54.08 

Carbonate of magnesia and traces of chlorine and soda 44.47 ' ‘ 
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The speoimen was tested for sulphuric acid, but was found to con- 
tain hone. It contains a minute trace of chloride of sodium and a 
small proportion of manganese ; but in addition to the double car- 
bonate of lim*e and magnesia, there is all-together only about one and 
a half per cent of other substances. The rock is valuable for lime ; 
but,^ judge from the specimen analyzed, too hard and irregular in 
its fracture and mode of weathering to be conveniently used as a 
building-stone, although a durable material. 

Lower Magnesian limestone j NewGalena. 

This is a light-yellow rock, quite crystalline in its structure, but 
not very compact, being made up of an aggregation of minute crys- 
tals of dolomite, and presenting the external appearance of a quite 
arenaceous limestone, although, in reality, almost a pure dolomite. 

Its chemical composition is as follows : 



r. 

II. 

Insoluble (silicious sand) 

SM 

2.75 

Carbonate of iron 

.88 

1.78 

Carbonate of lime 


62.47 

Carbonate of magnesia 


42.18 

Traces of soda, potash, and chlorine and loss, 


.87 

100.00 


The lower portion of the Lower Magnesian is often rather 
thinhedded ; but there is no regularity in this respect, as, in 
some localities, the very lowest strata are thick and regu- 
larly-bedded, and better adopted for building-stone than any 
other portion of the formation. Still these heavy-bedded 
layers usually alternate with thinner and almost shaly ones ; 
although, even in the shaliest strata, the amount of argilla- 
ceous matter present is very minute. In the central portion 
of the mass of Lower Magnesian the presence of nodules 
and layers of flint may be noticed as rather characteristic, 
while the rock itself is hard, crystalline and very irregularly- 
bedded, the original lines of stratification being almost 
entirely obliterated. This character is intimately connected 
with another peculiarity which manifest^ itself in the Lower 
Magnesian limestone, and especially in its upper beds. This 



336 CHEMI8TBT AND ECONOMICAL OEOLOOT. 

is the concretionary and, occasionally, brecciated structure 
of the rock, which, taken in connection with the obliteration 
of the planes of stratification and the crystalline structure 
of the associated beds, indicates that considerable chemical 
changes, probably accompanied by more or less mechanical 
disturbance, took place about the time of their deposition. 
The concretionary structure of the upper beds of the Lower 
Magnesian is particularly well manifested at several locali- 
ties where lead ore has been mined from this formation; a 
fact which leads us to infer a blose connection between the 
chemical agencies to which were due the formation of the 
metalliferous deposits, and the rearrangement of the strata 
with which they are associated. 

The accidental minerals which occur in the Lower Mag- 
nesian limestone are few in number, and of little economical 
value. SulphurL't of lead, or galena, is the most important; 
and this ore has been found in such quantities in some loca- 
lities fc? to lead many persons to suppose that this rock might 
one day become of as much importance, as a source of lead, 
as the Galena, or proper lead-bearing, limestone has been. 
With this opinion we are unable to coincide ; but the matter 
will be discussed farther on in this chapter, in connection 
with the description of the lead region of the Northwest. 
The occurrence of copper pyrites, or sulphuret of iron and 
copper, in the Lower Magnesian, in small irregular “pockets” 
or cavities, has been occasionally noticed, within the borders 
of Wisconsin. There is no reason to suppose, however, that 
this formation is destined to become productive in any of 
the metalliferous ores. 

The non-metalliferous minerals of the Lower Magnesian 
are of no importance whatever. The layers and nodules of 
chert in this formation occasionally contain geodes lined with 
small quartz crystals ; but the whole rock, from the bottom 
to the top, although itself usually highly crystalline in its 
j^xture, is remarkably destitute of crystallized minerals. 



OEOLOQY OF IOWA. 


337 


There are numerous small irregular caves in the Lower 
Magnesian, which are sometimes lined with stalactitic de- 
posits as in the lead-bearing rock. 

The indications of the existence of organic life, during the 
deposition of the Lower Magnesian limestone, are but few. 
In Iowa, indeed, we have observed nothing of the kind ; but, 
w^ithin the limits of Wisconsin, we have noticed beds of 
rock in this position whose weathered surfaces were covered 
with the indistinct silicilied remains of Orthoceratites. It is 
an interesting fact, in connection with these appearances, 
that on breaking the rock and exposing a fresh fracture, it 
was hardly possible to detect in the interior the slightest 
appearance of those organic forms which were so distinctly 
and abundantly revealed on the weathered exterior. Other 
beds in the same neighborhood ( near Wauwatosa), are filled 
with small cavities, which are the casts of fragments of tlie 
stems of crinoids, about one-sixteenth of an inch in diame- 
ter. The very small number of fossils hitherto found in the 
Lower Magnesian warrants the conclusion, that during the 
period of its deposition, the physical conditions were not 
suited to the development of organic life. Occasionally, as 
in the case of the underlying sandstone, there may have 
been a circumscribed locality where animals flourished; but 
the great mass of the formation appears to have been accu- 
mulated as a chemical precipitate, and not to have been 
eliminated from the surrounding ocean by organic forces, as 
we know to have been the case with most of the more 
recent calcareous strata. 

UPPER, OR ST. PETERS’ SANDSTONE. 

The characteristics of the Upper Sandstone are in most 
respects those of the Lower; and what has been said of the 
one. is .applicable to the other, without much modification. 
Being, however, very much thinner, its range and extent on 
i Iowa Subvxt.] 43 
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the surface, throughout the Northwest, is proportionally less : 
in Iowa, however, it occupies a more extensive region than 
both the formations below it. The principal exposures of 
this rock are on the streams running into the Wisconsin 
river from the south, and, in Iowa, on the Upper Iowa river 
and its tributaries. The undulations of the strata within the 
Wisconsin lcad>district bring the Upper sandstone to view 
in the vallies of several of the streams for a considerable 
part of their course. Thus, it is well exposed on Grant and 
Big Platte rivers, as also on the Peccatonica, and, to a limited 
extent, along Sugar river. To what distance towards the 
northeast, along the east side of the outcrop of the Lower 
Magnesian, in the direction of the Upper Peninsula of Michi- 
gan, this formation may be traced, has not yet been ascer- 
tained. It appears ito gradually thin out between Sugar river 
and Green Bay, as it has never been discovered in the 
Northern Peninsula of Michigan. It certainly disappears 
before reaching the Menomonee river, at which point there 
is a good section of the lower rocks exposed, but no traces of 
any sandstone between the Lower Magnesian and Trenton 
were observed. 

The thickness of the Upper sandstone within the limits 
of the lead region, and in the northeastern corner of Iowa, 
is remarkably persistent, aS 4re also its lithological charac- 
ters. At numeroiis points in the bluifs along the Mississippi, 
the entire thickness of this rock, and its relations to the over 
and underlying strata may be well observed. It is usually an 
almost pure silicious mass, made up of minute grains, t^hich 
are somewhat rounded, but not as if worn by attrition, and 
remarkably uniform in size, as well as free from any admix- 
ture of foreign ingredients. In general, the grains are not 
held together by any cement, and consequently the roCk is 
very friable, especially after the exterior crust is removed, 
as the sandstone often seems to have the property of har- 
^dening on the suiface exposed to the Vreather, probably fVotn 
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the infiltration of water holding calcareous matter in solu- 
tion derived from the adjacent limestones. Tliis peculiarity 
renders the sandstone, both of this and the lower scries, 
much more durable than it would otherwise be, and more so 
than the overlying strata of the Blue limestone. Sometimes 
the sandstone loses its granular structure and assumes the 
form of a compact silicious* rock, almost as vitreous as the 
quartzosc members of the azoic series ; but this is a rare 
occurrence, and appears to be limited to small areas, although 
in those localities apparently affecting the formation through 
its whole thickness. We have never noticed any appearance 
of pebbles or foreign detrital matter in the Upper sandstone, 
or any instances of cross stratification : neither does this 
rock ever appear to contiiin any intercalated beds of dolo- 
mite or limestone. The persistence of the mass in thickness 
is as remarkable as its homogeneity in lithological character. 
From La Salle on the Illinois river, where it makes its ap- 
pearance in a low axis of elevation, underlying the Coal 
measures unconformably, to St. Paul in Minnesota, a distance 
of over four hundred miles, the sandstone hardly varies at 
any point more than ton feet from its normal thickness of 
about eighty feet. These facts indicate a remarkable unifor- 
mity in the physical condition prevailing at the time of the 
deposition of this comparatively thin mass. 

This sandstone is almost wholy destitute of any acciden- 
tal minerals. In a very few localities it contains nodules of 
brown oxide of iron, which is not unfrequently diffused 
through the rock itself in minute traces, giving it a light- 
yellowish tinge. The lead deposits of the overlying Galena 
and Trenton limestones never penetrate the sandstone ; and 
although we have heard it asserted by miners that the lead- 
bearing crevices do .sometimes extend into this rock for a 
short distance, wo have never had an opportunity of prov- 
ing this from our own observations, and have never known 
an instance of any successful Avorking for lead being carried 
below the limestone. 
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The occurrence of fossils of any description in this sand- 
stone has never been noticed by any observer, so far as wo 
have been able to ascertain. 

With the Upper sandstone, that peculiar condition of things 
which gave rise to a deposit of pure silicious matter seems 
to have come to a close. We find no occurrence of sandstones 
similar to these in the overlying groups ; the silicious shales 
of the Hudson-rivor and Chemung groups being evidently 
the result of detrital accumulations, and bearing all the evi- 
dences of having a purely mechanical origin, in their texture 
and chemical composition. So, too, the sandstones and fine 
conglomerates, which occur still higher up in the series, in 
the Coal measures, are very different in their character 
from the lower sandstones, and exhibit much more distinct 
evidence of being made up of the detritus of quartzose 
rocks. 

The origin of these immense accumulations of silicious 
matter in so pure a form, and with such peculiarities of li- 
thological character, is a matter of great theoretical interest. 
It has been generally assumed, without much examination 
of the subject, that all such sandstones were originally formed 
by mechanical agencies, the material being supposed to have 
gradually accumulated from the grinding down of previously 
existing quartzose rocks. The facts collected above, however, 
seem rather to point to chemical than mechanical causes, as 
having been the chief agents in the deposition of the sand- 
stones. If these silicious strata, developed over so extensive 
a surface, and with such a thickness as they are, were the 
result of the trituration of the azoic rocks which everywhere 
underlie them, and it is difficult to conceive of any other 
source from which the material could have been obtained, 
unless we adopt the chemical theory, we can hardly under- 
stand how such an amount of quartzose sand could have been 
accumulated, without its containing, at the same time, a con- 
siderable quantity of detritus which could be recognized as 
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having come from the destruction of the schistose, fcldspa- 
thic and trappcan rocks which make up the larger portion 
of the azoic series, Avherevcr it has been examined. The 
uniform size of the grains of which the sandstone is com- 
posed, and the tendency 4o the development of crystalline 
facets in them, arc additional facts Avhich suggest the idea of 
chemical precipitation rather than of mechanical accumu- 
lation. 

The space which can be given to purely theoretical subjects 
in a Report like this, will not admit of a full discussion of 
this question : it is sufficient, at this time, to have directed 
attention to some of the difficulties in the way of accepting 
the views usually entertained in regard to the origin of these 
sandstones. 

TRENTON, OR BLUE LIMESTONE OF THE WESTERN 
GEOLOGISTS. 

The Blue limestone is worthy of especial notice as being, 
throughout the Northwest, the first group of strata which 
indicates anything approaching to an abundant distribution 
of living beings during its deposition. From Eastern Canada 
to the region of the Upper Mississippi, a distance of fully 
fifteen hundred miles, this limestone has been traced con- 
tinuously, and it is everywhere characterized by a surprising 
similarity of organic forms and a hardly less remarkable 
persistence of lithological character. In the groups below 
this well-nlarked horizon there is a surprising paucity of 
organic forms, especially as compared with the thickness of 
strata which "have been accumulated, and the necessary 
great length of time which must have elapsed since the 
first known appearance of life on the globe. The' strata of 
Trenton age, however, are crowded with a great number and 
variety of forms of animal life, which are often in the most 
parfbet state of preservation, and can,, therefore, be studied 
and compared with facility. 
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The area occupied by the Trenton limestone, in the Mis- 
sissippi valley, is very considerable. It may be found crop- 
ping out in the bluffs of almost all the streams in Wisconsin 
south of the river of the same name ; and in the northern 
portion of the mineral region it oovers most of the elevated 
region between the streams. It is spread out, in Iowa, over 
the larger portion of the region lying to the northeast of a 
line draAvn from M‘Gregor in. a northwesterly direction. Its 
course through Minnesota has not yet been traced ; but it 
reappears at the Falls of St. Anthony, with nearly the same 
characters which it has three hundred miles farther south. 

The term “ Blue limestone”, as used in the Mississippi 
valley, includes all the stratii from the top of the Upper 
sandstone to the base of the Galena limestone. The name 
indicates the peculiar light bluish drab-color of the largo 
portion of the beds, a tint which contrasts with the light- 
buff or yellowish color of the groups above and below. In 
Dr. Owen’s Report on the geology of the mineral region, 
published in 1844, the lower portion of the series of beds 
between the Upper sandstone and the Galena is separated 
from the rest, and designated as the “ Buff limestone”. This 
seems to be a very projier subdivision, at least as the rocks 
are developed in the lead-region ; since the beds immediately 
overlying the sandstone are, in most respects, quite different 
from those a little higher up in the series. There is, indeed, 
considerable variation of lithological character in the diffe- 
rent beds of the Trenton in the Northwest ; but in Iowa 
and Wisconsin, the only subdivision which can.be recognized 
over a large area, is that indicated above, namely, the sepa- 
ration of the lower beds under the term “ Buff limestone”, 
from the upper or “ Blue limestone” proper. 

The thickness of the lower division, or Buff beds, is quite 
constant where it has been examined by us : at Guten- 
berg it is fifteen feet ; at Prairie du Chien, eighteen J and 
on Grant river in Wisconsin, it ia twenty feet. The whole 
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thickness of the Blue limestone cannot be so accurately 
stated, as there is a gradual passage, in most sections, from 
the beds of this group into those of the next succeeding. As 
near as can be made out, the beds which should be consi- 
dered as belon^ng to the Blue limestone proper have in the 
lead-region a thickness of from seventy to eighty feet, which, 
with the twenty feet of the Buff beds, makes the entire se- 
ries from the Upper sandstone to the Galena from ninety to 
one hundred feet. 

The chemical composition of the Buff limestone will bo 
seen from the following analyses of that rock, the specimens 
having been selected, as representing fairly that part of the 
series as it exists in the Mississippi valley. 


Specimen from layers next above the Upper sandstone, at Clayton. 

This is a light yellowish-grey or slightly ash-colorcil rock : its 
texture is finely suhcrystalline, with occasional admixture of more 
earthy portions. It exhibits numerous small cavities, which are seen, 
with the aid of a microscojie, to be lined with minute crj'stals of 
brown spar. 

The analysis gave ; 


Insoluble in acids 18.!i0 

Carbonate of iron and a little oxide of iron 1.(30 

Carbonate of lime 44.00 

Carbonate of magnesia 34.23 

Loss, which includes carbonate of soda, a trace 
of chloride of sodium and of sulphate of 
soda .82 


100.00 

The insoluble portion consisted of silica, mixed with a little clayey 
matter. The soluble part has nearly the composition of dolomite, as 
44.9 per cent of carbonate of lime requires 37.7 of carbonate of 
magnesia to form the double carbonate. 
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Specimen from Grant river, Wisconsin. 

The specimen of which the analysis follows was taken from the 
bluffs on Grant river, near the crossing of the road from Platteville 
to Prairie du Chien, and at an elevation of one hundred and fifty- 
three feet above the valley, in a position a few feet above the Upper 
sandstone. 

It is a light-yellowish brown rock, mottled with shales of buff : 
its texture is somewhat earthy in part, with some granular crystal- 
line portions, the layers not being very homogeneous In structure or 
in composition. 

The analysis gave the following results : 

Insoluble in acid 
Carbonate of iron 
Carbonate of lime 
Carbonate of magnesia 
Alumina, in soluble portion 

100.00 


22.86 

4..50 

42.97 

29.49 ( by loss ) 
.12 


The insoluble portion was analysed by itself, and found to contain 
63.7 per cent of silica ; the remainder consisted of alumina 14.7, 
oxide of iron 3.5, and a little magnesia with the alkalies, potash pre- 
dominating. The composition of this residuum will be seen, therefore, 
to be nearly that of orthoclase ( common feldspar ), in which a por- 
tion of the alumina is repladed by oxide of iron. ( Orthoclase con- 
tains silica 64.8, aluminu'18.4, potash 16.8.) 


Specimen from Clayton, Iowa, marked “ Base of the Trenton". 

This is a light buff-colorcd rock, resembling in texture and color 
the beds of the Lower Magnesian. It is more crystalline and homo- . 
geueous than the specimens from the same geological position of which 
the analyses are given in the preceding pages. The chemical analysis 
showed it to be considerably more free from insoluble matters .than 
the other samples of the Puff limestone. 

The following aro the results : 
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Insoluble in acids 7.07 

Carbonate of iron, with a little oxide of 

iron 4.95 

Carbonate of lime 52.55 

Carbonate of magnesia, and traces of 
chloride of sodium and carbonate 
of soda 85.43 ( by loss). 

100.00 

This specimen is almost the only magnesian limestone analyzed 
from rocks of Silurian age, which was not found to contain magnesia 
and lime in very nearly the proiK>rtion required to form dolomite. 
The amount of carbonate of lime given above, 52.55 per cent, would 
require 44.13 of carbonate, of magnesia for that purpose. Thus it 
appears that the lime is a little in excess, even reckoning the' iron as 
reidacing a portion of the magnesia. 

The limestones at the base bif the Trenton appear, from 
their chemical composition, to be better qualified to make 
good hydraulic cements than any others found in the State 
of Iowa, as far as has yet been ascertained. 

The Buff limestone seems to be entirely destitute of fos- 
sils ; at least, none have been noticed by us in that position. 
In some localities in Wisconsin, markings resembling fucoids 
have been observed ; but whether they arc the result of orga- 
nic structure, or merely concretionary arrangement of the 
sliglxtly argillaceous layers, we have not examined sufiiciently 
to decide. 

After the deposition of the Upper sandstone, there seems 
to have been a sudden return of the conditions under which 
the Lower Magnesian had been accumulated, the transition 
from one rock to the other being everywhere an abrupt and 
strongly marked one. To the chemical precipitate of the 
carbonates of lime and magnesia, was added, however, at 
this period, a considerable proportion of finely-divided sedi- 
ment or mud, evidently the result of mechanical agencies, 
and brought into the basin in which deposition was going on 
from a considerable distance. The composition of this sedi- 
[lOWA SUBVEY.] 44 
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ment indicates that it may have originated from the tritu* 
ration of feldS^athic rocks, such as everywhere underlie the 
fossiliferous strata of this region. The conditions of the ocean 
during the deposition of these beds became gradually better 
adapted to the growth of organized beings; and' we find the 
strata rapidly becoming more purely calcareous and at the 
same time more and more crowded with the remains of ani- 
mal life. During the latter portion of the Trenton period> 
the deposition of detrital material was repeatedly intermit- 
ted for long periods of time ; and the accumulation of the 
nearly pure carbonate of lime of which the strata were 
formed, may be due chiefly, if not entirely, to the agencies 
of organic life eliminating the calcareous matter from the 
surrounding ocean. 

Uising in the series above the Buff beds of the Trenton, 
we come to a series of thinbedded and highly fossiliferous 
layers of limestone, alternating irregularly with more com- 
pact and thicker beds of equally pure carbonate of lime, but 
which are much less crowded with organic remains. There 
does not seem to be any very considerable persistence in 
these changes of character over a wide area. There are, 
however, few good sections exposing at one view the whole 
of the series, the easily decomposing shaly beds usually con- 
cealing with detritus a portion of the more resisting ones. 
The lower layers, however, appear on the whole to be more 
evenly and thicker-bedded, and to contain fewer fossils. Some 
.of the layers have a peculiar compact structure, and break 
with a conchoidal fracture : these are known among the 
miners as the “ glass-rock”. Their color varies from light to 
dark-grey, and they consist of an almost chemically pure 
carbonate of lime ; the fossils which they contain being 
chiefly confined to the shaly partings between the layers. 
The upper portion of the series is made up of more shaly 
and thinner beds, most of which are crowded with foMils. 
'There are also numerous thin layers, which are ^uite arg^- 
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laceous, and decompose to blue and yellow clays, leaving the 
fossils in a perfect state of preservation. 

The following analyses will give an idea of the composi- 
tion of the Trenton limestone, as it exists in the lead-region 
and in the northeastern corner of Iowa. 

Specimen from a quarry four miles south of Wakon, Alamakee county. 

This is a very light drab-colored rock, not materially changing its 
color or appearance by weathering. It breaks with a .smooth fractui'e 
into rectangular fragments. Its texture is iineiy-crystallinc, and it is 
very compact and homogeneous, with the exception of minute specks 
of crystallized calcareous spar and bitumen, which are sparsely scat- 
tered through it. It is in all respects a good building-stone, splitting 
out in good shape, dressing easily and keeping its color well. This is 
not from one of the very fossiliferous layera of the Blue limestone; 
but it contains a few fossils, and is colored by a trace of organic 
matter. 

The analysis showed the following composition : 


Insoluble ( silicate of alumina ) 4.07 

Carbonate of iron .62 

Carbonate of lime 94.08 

Carbonate of magnesia, alkalies, chlorine, 

sulphurio acid and loss . 1.23 


100.00 

The specimen analyzed above represents in character and compo- 
sition the lower portion of the Blue limestone, as developed through- 
out the northeastern corner of the State. It is quarried in numerous 
places, and affords the best material both for building-stone and for 
lime, being an almost pure carbonate of lime. It sometimes fades 
slightly on exposure, by the gradual disappearance of the organic 
matter which it contains; and is not unfrequently colored of a light- 
buff on the exterior, by the oxidation of the iron which it contains 
in the form of carbonate of the protoxide. 
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Specimen from a quarry on Limeetone creek, near PlatteviUe, Wteconein. 

This rock has a dark brownish drab-color, gradually shading off 
oh some of the layers into a light-^lrab. It has a very smooth fracture, 
breaking readily into large cuboidal blocks. Its texture is fine-grained 
and imperfectly ciystalline, and it has an oily lustre. It is colored 
by a trace of organic matter, which gradually fades out on exposure 
to the sun and. air. This is an excellent building-stone, and furnishes 
the best of lime. Like the preceding specimen, it is nearly a pure 
carbonate of lime, containing hardly three per cent of other sub- 
stances. 

The composition is as follows : 


Silicate of alumina 

0.75 

Carbonate of iron 

.26 

Carbonate of lime 

97.25 

Carbonate of magnesia 

1.13 

Carbonate of soda 

.27 

Chlorine, sulphuric acid, and loss 

.34 

• 

100.00 


This specimen approaches nearly in character to the so-called 
“ glass-rock” of the miners, which is also a pure carbonate of lime, 
but rather more compact and brittle, and therefore not so well adap- 
ted for a building-stone, as it does not break or dress smoothly, and 
is usually quite thinbedded. 

The section at the quatry from which the above specimra 
was taken gave the following series of beds : 


Thinbedded layers, highly fossiliferous 8 feet. 

Thinbedded layers, without fossils 2 ft. .8 in. 

Not exposed 4 ft. 9 in. 

Shale and olay in alternate layers ' . . 2 ft. 8 in. 

Hard light-grey fossiliferous limestone ( containing numerous 

trilobites) 1 ft. 7 in. 

Thin bands of olay 9 inohei. 

Mntd dark-grey and somewhat brittle limestone in layers from . 

6 inches to 1 feot in thiokness * 4 ft. 8 in. 
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SpednuH fiom Elgin, at junction of Otter creek and Turkey rioer. 

♦ 

The beds exposed at this point are somewhat shaly, and more ar- 
gillaceous than most of the fossiliferous strata of the Trenton. The 
rock Is a rather dark yellowish-grey, and not crystalline : it is too 
easily decomposed to be of much value as a building-stone. 

The analysis of this specimen gave : 


Insoluble in acid ( clay ) 8,37 

Soluble alumina, and trace oxide of iron ,33 
Carbonate of lime 90.58 

Carbonate of magnesia .50 

Carbonate of soda, and trace of chloride 

of sodium .20 

^ 9.98 


Some of the beds in this position, in Wisconsin, have been 
found to furnish a good hydraulic cement ; but in Iowa, the 
Buff beds at the base of the Trenton seem better adapted 
for that purpose, the Blue limestone above not containing a 
sufficient quantity of silicious and argillaceous substances, 
except in very thin layers. 

The passage from the Trenton into the Galena limestone 
above is not an abrupt one : on the contrary, there are in 
many localities, several alternations of calcareo-magnesian 
and purely calcareous layers between the two formations, 
indicating that the change of conditions, which resulted in 
the deposition of the highly crystalline magnesian rock 
which overlies .the Trenton, was not effected at once and 
without occasional partial returns to the former state of 
things. The beds of the Trenton intercalated in the Galena 
resemble those of the last named rock in being comparatively 
destitute 6f fossils. 



350 CHEMISTBT AND ECONOMICAL OEOLOCT. 

GALENA LIMESTONE. 

The Galena limestone closely resembles in lithological 
character, as well as in chemical composition, the Lower 
Magnesian, from which it is separated by the Blue or Tren- 
ton limestone. It is, however, more uniform in its textmre, 
and docs not exhibit the brecciatcd and concretionary struc- 
ture which the Lower Magnesian frequently takes on. 

The Galena limestone is a member of the series which, 
although of importance in the Mississippi valley, both from 
its thickness and mineral contents, has not been distinctly 
recognized in its eastern extension beyond the borders of 
the State of Wisconsin. It gradually thins out, as we proceed 
northwards through that State, on the east side of the axis 
of elevation which passes through Rock, Jefferson and Dodge 
counties. This rock is most fully and characteristically de- 
veloped on the Mississippi river, in the neighborhood of 
Galena and Dubuque, and occupies a large portion of the 
elevated prairie region in Wisconsin, south of the river of 
that name and east as far as Rock river ; although, through- 
out the whole of this part of the State, the large streams 
have cut down to lower formations. In Iowa, the Galena 
limestone has been traced as far to the northwest as Fort 
Atkinson, where it has all its usual characters, although ap- 
parently somewhat thinner than on the Mississippi. The 
greatest thickness of this rock which has been measured, is 
in the vicinity of Dubuque, where it equals about two hun- 
dred and fifty feet. This appears to be the point of its maxi- 
mum development, from which it gradually thins out in all 
directions. 

The term “ Upper Magnesian” has been frequently applied 
to this division of the geological series, but including, at the 
same time, the Niagara limestone, the former being distin- 
guished as the Lead-bearing beds”, the latter as the Co- 
ralline and Pentamerus beds”, of the Upper Idagnesian 
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limestone. In this nomenclature the existence of the Hudson- 
river group, which lies between these two divisions, was 
overlooked ; the two magnesian limestones, which differ en- 
tirely in the nature of their included fossils, although strik- 
ingly alike in lithological characters, being in point of fact 
separated from each other by from sixty to eighty feet of 
shales, which, in their turn, arc characterized by a peculiar 
set of animal remains. Besides, the Niagara itself is not the 
highest magnesian rock of the region, the Lcclaire limestone 
and portions of the Carboniferous series being also nearly 
pure dolomites. 

. The Galena limestone, as usually developed, is a rather 
thick-bedded, light-greyish or light yellowish-grey dolomite, 
distinctly crystalline in its texture and usually rather coarse- 
grained, although occasionally so finely granular as to be 
almost compact. The coarse-grained portions not unfrequently 
contain small cavities, which arc lined with minute crystals 
of brown spar. 

This limestone is remarkably uniform in its lithological 
Character, from the bottom to the top of the group of strata. 
It contains but little insoluble matter,’ usually not more than 
two or three per cent; a little carbonate of iron, which par- 
tially decomposes on exposure, giving to the rock the light- 
yellow or buff tinge which it generally has when weathered. 

The following analyses will give an idea of its chemical 
composition. 

Specimen from Garnavillo, Clayton county. 

This is a massive limestone, of a very light yellowish-brown color, 
like all the rocks of this formation, where it has been exposed to the 
weather even for a short time. It is quite crystalline in its texture, 
and has occasional irregular-shaped cavities, or portions liable to 
form cavities by decomposition; which portions, on examination with 
the magnifying-glass, are seen to be made up of, or lined with, minute 
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crystals of brown spar, or dolomite. There are a few imperfect traces 
of fossils in the rock, usuaUy cavities once occupied by stems of 
crinoids. 

The results of the analysis were as follows : 


Insoluble in acids 4.43 

Carbonate of iron .93. 

Alumina and oxide of iron traces 

Carbonate of lime 52.01 

Carbonate of magnesia . 42.25 

Carbonate of soda and potasb .38 


Chloride of sodium and sulphate of lime, traces 

100.00 

The insoluble portion is mostly silica, but slightly colored by oxide 
of iron. There is hardly a trace of alumina in the rock : neither was 
the presence of sulphuric or phosphoric acids detected. 

An additional determination of the alkalies was made by burning 
a fragment, in order to decompose the combination of the alkalies, 
and then exhausting the ignited mass by water. In the solution the 
lime was removed by saturation with carbonic acid, evaporating to 
dryness, adding a little water and filtering off the carbonate of lime; 
60 grammes of the rock treated in this way gave .0724 of alkaline 
carbonates, or 0.14 per cent, which contained .03089 of potash, or 
.04531 of carbonate of potash, and .02709 of carbonate of soda; or, 
in per centage, 0.0906 per cent of carbonate of potash and 0,0542 
of carbonate of soda. 


Analysis of a specimen collected near Burton's furnace, Dubuque county. 

* 

This specimen has the usual characters of the Galena limestone : 
it differs from the preceding one, however, in having a somewhat 
greyer tinge of color, and in being a little more compact and tougher. 
It weathers a dirty-yellow, and the occasional minute specks of iron 
pyrites which it contains become evident as the rock is exposed to 
thf^ weather. 

le analyses of two specimens gave : 
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I. 

n: 

Insoluble in acid 

• 10.69 

12.08 

Carbonate of iron 

.84 

1.42 

Oxides of iron and manganese 

trace 

trace 

Carbonate of time 


48.81 

Carbonate of magnesia 


37.49 

Carbonate of soda 


.17 

Chloride of sodmm 


trace 

Loss 


..58 

100.00 


No sulphuric acid, phosphoric acid or potash was detected in this 
limestone : neither were there, in this or the preceding specimen, any 
traces of a metal precipitable by sulphuretted hydrogen in the acid 
solution. A number of specimens of this rock have been tested in 
this way for lead, without any indication of the presence of this 
metal having been obtained. 

Specimen from Duhuque, collected nt an elevation of one hundred and 
fifty feet above the river. 

This rock is hardly to bo distinguished from the preceding one, 
except by a slightly deeper tinge of yellow in its color. The minute 
crystals which line the irregular cavities ai’c of a decided yellow 
tinge. 

The composition of this rock, as indicated by the analysis, was as 
follows ; 


Insoluble in acid 

2.40 

Carbonate of iron and manganese 

1.35 

Alumina in soluble portion 

none 

Oxide of iron and manganese 

trace 

Carbonate of lime 

52.00 

Carbonate of magnesia 

43.93 by 

Carbonate of soda 

- 0.20 

Chlorides of sodium and potaasium 

traces 


100.00 


This rock is largely quarried for building purj)oscs about the city 
of Dubuque, although not dressing smoothly, and weathering some- 
what irr^ularly,. owing to the numerous crystalline cavities it con- 
tains.- Caps and sills are usually made from the Blue limestone, from 
the ophite side of the river, or else iron is used for this purpose. 

[Iowa Suavar.] 45 
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The character of thi^rock is somewhat difierent as 
developed in different localities; usually, the upper poitioh 
is more argillaceous and somewhat more re^larlyand thin* 
ly bedded, so that it is preferable as a building material. In 
the vicinity of Dubuque, the principal quarries are in the 
upper fifty feet of the rock where the layers are usually 
from seven to eight inches in thickness, and regular in their 
bedding. At the very summit of the formation the rock is 
frequently quite shaly and argillaceous, indicating a passage 
into the overlying shales of the Hudson-river group. The 
middle portion of the series is more crystalline, heavier- 
bedded, and marked by an abundance of silicious nodules or 
flints, which are frequently arranged in regular layers, al- 
though sometimes scattered indiscriminately through the 
rook. The lower portion of the Galena limestone is the most 
variable in its lithological character. It is sometimes suffi- 
ciently regular in its bedding to be of value as a building- 
stone ; but more frequently it is intersected by seams and 
floors of crystallized calcareous spar, or even by masses of 
silicious matter. 

The Galena limestone is of great importance economically, 
not only as a valuable building-stone, but as the depository of 
the lead ore, which has been so extensively worked in this re- 
gion. Sulphurets of lead;^ zinc and iron, are almost the only 
metalliferous ores which occur, although these metals are oc- 
casionally found in their oxidized combinations, the results 
of the decomposition of the sulphurets. The particulars of 
the mode of occurrence of these ores will be given at length 
farther on in this chapter. 

Among the few simple non-metalliferous minerals found 
in the Galena limestone, silica is by far the most abundantly 
distribnted, in the form of irregular nodules or flat sheets df 
varying "thickness, which are especially abundant in the' 
middle portion of the* series, and in connection with thd 
lead-openings near the base. It is remarkable that the aili^ 
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clous matter is very rarely found crystallized : in a large 
collection of tlie minerals accompanying the lead ores in this 
geological position, we have not discovered a single crystal 
of quartz. Carbonate of lime occurs at numerous localities, 
in connection with the mineral openings ; and, in the lower 
part of the series, in flat crystallized sheets, the individual 
crystals often being of .very large size, and usually in the 
form of the scalene-triangular dodecahedron : these crystals 
occur up to six inches in length. Sulphate of baryta is of 
not unfrequent occurrence in the Galena limestone, both as 
an accompaniment of the lead ore and otherwise. At Scale’s 
mound, in Illinois, it occurs in fine crystallizations, associated 
with crystallized pyrites and brown spar, forming geodes in 
the upper beds of the Galena. 

The Galena limestone, as a whole, is by no means a highly 
fossiliferous rock, and, in this respect, it offers a striking 
contrast to the underlying Blue limestone. The lower portion, 
especially, is almost entirely destitute of organic remain^. 
In the argillaceous and shaly partings of the beds, near the 
top of the series, there arc, in many localities, somewhat 
numerous casts of shells. The remarkable and conspicuous 
coral, generally known at the West as the Coscinipora, or 
“Sun-flower coral”, but which is considered by Mr. Hall as 
belonging to the genus Receptaculites, is found throng nearly 
all the strata of the Galena limestone, and in the lead-region 
proper is quite characteristic of this rock,, as it has never 
been foun^ in the beds of the Trenton limestone within the 
mineral district : farther to the northwest, however, in the 
valley of the Turkey and Upper Iowa rivers, it has been 
ol»erved at several localities, abundantly scattered through 
the shaly beds of the Blue. Almost equally conspicuous with 
the RecepiacvliteSy as a characteristic fossil of the Galena 
limestone, is the Lingula quadrata, which is quite frequently 
noticed in tihe upper beds of thii^ group. Besides these, the 
most- common fossils are a few gasteropods, among which 
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several species of Murchisonia are most frequently met with. 
Pleurotomaria is another genus of not unfrequent occurrence. 
Of bivalve shells, imperfect casts of the genera Edmondia 
and Ambonychia are occasionally observed. 

With the exception of the Lingula, all the organie remains 
of the Galena limestone are in the form of casts, no vestige 
of the original shells remaining, except when it consisted 
of phosphate of lime instead of carbonate, as is the case with 
this genus. Hence it appears, that the chemical changes which 
this rock has undergone since its deposition have been of a 
nature to remove the carbonate of lime, but to leave the 
phosphate untouched. 


HUDSON-RIVER GROUP. 


Next above the Galena limestone, in the Upper Mississippi 
valley, we find a series of beds which difier entirely in 
lithological character from any which have preceded them. 
iJp to the close of the period during which the various groups, 
from the Potsdam sandstone to the Galena limestone, were 


deposited, rocks of a purely detrital origin, that is to say,' 
such as were formed by the wearing down of pre-existing 
strata, seem to have been almost entirely wanting. A little 
argillaceous sediment occasionally found its way into the 
basin in which the deposition of silicious or calcareo- 
magnesian strata was going on, under the action of chemical, 
and sometimes of organic forces ; but the quantity of detrital 
matter thus introduced previous to the epoch of the Hudson- 
river group was very small. While the shales of this period 
were accumulating in the Mississippi valley, the material 
from which they were formed seems to have been a fine mud, 
made up of the detritus of argillaceous and silico-argillaceous 
rocks, with but a trifling amount of calcareous matter; -while 


liqi^ted portions of the series are crowded to repletion with 
ilmjremains of organic fonns, which seem to have flourished; 
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in countless multitudes, and which have been preserved in 
the greatest perfection. 

The variations in physical condition under which difTerent 
portions of the Hudson-river group were deposited are made 
evident by tracing the rocks of this geological age along the 
line of their outcrop, between New-York and Iowa, and no- 
ticing the different characters which they exhibit at different 
points in a distance of more than twelve hundred miles. 

In Eastern New-York, the series is made up almost ex- 
clusively of detrital materials, the larger portion of Avhich is 
finely comminuted, while in some districts coarser grits and 
sandstones predominate. The thickness of this group, in- 
cluding the Utica slate, Hudson-river shales, and the Grey 
sandstone, seems not to be very accurjitely known. In the 
eastern part of the State it is very considerable, exceeding 
a thousand feet ; but there is a rapid diminution towards the 
west, and where the series appears to have been accumulated 
more nearly in its normal condition, in the upper part of thp 
Mohawk valley, it is probably not over four hundred feet. 

Following the course of the group still farther west, wo 
find it bending north in the direction of the northeast comer 
of Lake Ontario, thence crossing Canada to Lake Huron, 
where excellent exposures are to be observed along the south 
shore of Georgian Bay and on the Grand Manitoulin and 
Drummond’s islands. In this region there has been a great 
accession of calcareous matter ; and there is a thickness of 
nearly five hundred feet of somewhat argillaceous limestones, 
belonging to this series, exposed near Cabot’s Head. This 
thickness rapidly diminishes in a westerly direction ; but the 
predominating material of the group is calcareous, until we 
reach the borders of Wisconsin, where silicious shales begin 
to predominate again, and the limestones are reduced in the 
neighborhood of the Mississippi to a few very thin bands, 
ooliectively hardly equal to five feet in thickness. The entire 
thickness of the group, as it exists in the Upper Mississippi 
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valley, is probably about seventy-five or eighty feet, and in 
some localities may be as much as one hundred; but it is 
very difficult to find a natural section exposing more than n 
few feet of it, so easily do the beds decompose and form 
grassy slopes. The best natural section we have seen is on the 
Little Makoqucta, where about twenty-five feet- is exposed; 
and in the most satisfactory artificial one, at Scale’s mound, 
about forty-two feet were measured, of which all but four 
feet were silicious and argillaceous shales. 

Throughout the whole region in which the Hudson-river 
group occurs, it appears to be more or less charged with 
carbon ; but some portions of the series, in certain districts, 
contain so large an amount of this substance, that its occur- 
rence becomes a question of economical importance. 

From some experiments made, at our request, by Dr. C. 
F. CnANDLER, it appears that the black, highly glazed and 
apparently very carbonaceous shales from the Hudson-river 
valley contain from one-half to one per cent of fixed carbon, 
but no volatile bituminous matters. The Utica.slate, on the 
other hand, is rich in carbonaceous substances, chiefiy in the 
form of fixed carbon ; some specimens lost one-sixth of their 
weight when burned in oxygen. In Canada, according to 
Mr. Logan’s Reports, the Utica slates are highly bituminous; 
so much so, that they are considered as likely to become of 
economical value as a source of oil and bitumen. 

In the Mississippi valley, the amount of carbonaceous 
matter in the Hudson-river shales has been found to form 
one-tenth to one-fifth of the weight of the material examined ; 
and the quantity of volatile substances is so great, that all 
the specimens examined have taken fire and burned with a 
brilliant fiame when heated in the crucible. 

The following examinations will show the lar^ amount 
of combustible matter present in these shales. Farther ex- 
aminations will be made to acquire a more exact idea of the 
nature of the combinations in which the carbon occurs, and 
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especially to determine the economical value of the rock, and 
whether it can be profitably used as a material from which 
to obtain oil or illuminating gas. • 


Specinun marked “ One mik east of Savannah iflL),from a well ten feet 

below the surface". 

• This is a dark chocolate-colored shale, which weathers white on 
exposure. Heated in the closed crucible, it gives off a considerable 
amount of gas, which takes fire and burns with a clear bright flame. 
The analytic determination gave : 

.75 

14.12 ) total combustible ) oa 
6.84 I substances ’j 

78.29 
100.00 

The residuum consists mainly of silica, the substance being a silicious 
shale highly impregnated with bitumen. It contains no trace of or- 
ganic remains, either of animals or plants. 

The rock was pulverized and digested in chlorohydric acid, which 
took up only a small portion, without producing any effervescence. 
The solution contained 0.76 per cent of lime and 3.22 of oxide of 
iron, with traces of magnesia and the alkalies. 


Moisture 

Volatile combustible matter 
Fixed carbon 
Incombustible residuum 


Specimen from Hawley's mill, Little Makoqueta river, near Channingsvilk. 

This is a rather dark yellowish-brown Shale, which contains a few 
fragments of lAngula and numerous minute black points, which ap- 
' pear to be organic matter, scattered through the mass. 

Its composition was found to be, as follows : 

Moisture 1.20 

. Yolatllb combustible substanee 8.16 ) total combustible ) 

Fuced combustible substance 2.85 i substances J 

, SUicions ineombnstible resi- 
duum 87.79 • 


IflO.OO 
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Sfeeinun from near Dubuque, taken from a siqft near Levine’s diggings. 


..A light yellowish-brown rock; fading to light ash-color, with a 
tinge of blue, on being exposed for some to the air. The ]:ock is some- 
what shaly in structure, but the layers are rather thick, and between 
them are numerous fossils, chiefly very minute lAngula. Bqth this 
and the preceding specimen turned jet-black when heated in the 
closed crucible, and gave off considerable gas, which burned with a 
bright clear flamk 
The rock contains : • 


Moisture 


.64 


Volatile combustible substance 
Fixed combustible substance 


8.26 

8.03 


total combustible > 

substances 1 16.29 


Silicious incombustible resi- 
duum 83.17 


100.00 


The presence of carbon in the shales of the HuOson-river 
group, over so extensive a region, and in such large quanti- 
ty, is not only a matter of very considerable economical 
importance, as indicating a source from which, in those parts 
of the country where the true Carboniferous rocks, or Coal 
measures, are wanting, a supply o^ material for lighting and, 
perhaps, heating purposes, may hereafter be obtained ; but 
it is also of great interest ''in a theoretical point of view, as 
bearing on the question of the origin of the carbon of the 
Coal measures themselves. The Hudson-river shales, with 
the closely allied Utica slates, seem to have been deposited 
under conditions somewhat resembling those under which 
the true coal-bearing rocks were accumulated. The presence 
of so large a proportion of carbon in the Northwest becomes 
still more striking from the circumstance, that ^either do 
the rocks below, nor those above, up as high in the series 
as the Coal measures, contain! more than the merest trace 
of carbonaceous matters. From the base of the Potsdam to 
the top of the Galena, the whojle amount of carbon present 

\ 
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in the series would not, if collected into one layer, make a 
deposit of more than an inch or two in thickness ; but if 
the bituminous portion of the Hudson-river group at Savan- 
nah, Illinois, had all been deposited by itself in one stratum, 
instead of having been diffused through eighty feet of shale, 
that stratum would have equalled at least twenty feet, and 
perhaps twenty-five in thickness. 

The question arises, whence did this large amount of bitu- 
minous matter derive its origin ? If identical in this respect 
with the carboniferous layers of the true Coal measures, why 
do we find so few traces of the existence of vegetation dur- 
ing the period of the deposition of the Hudson-river shales ? 
Admitting, as most geologists do, that the carbon of the 
Coal-measures were derived from the growth and decay of 
that vegetation whose remains are so abundantly scattered 
through the rocks which are associated with the coal, and 
which are often seen to make up so large a proportion of the 
coal itself, why should we not find some indications of simi- 
lar conditions having prevailed during the accumulation of 
so large an amount of carbon, as has been shown above to be 
present in the Hudson-river series, over so wide a region ? 
There are layers in which animal remains are accumulated 
in great numbers; but no trace of vegetable life has yet 
been observed in this group, anywhere in the Northwest : 
in New-York a few obscure fucoids have been found in some 
portions of the series ; but the most highly bituminous strata 
seem to present but little evidence to justify the conclusion 
that the carbon which they contain was due to vegetation 
alone. It is to be -hoped that future researches into the nature 
of the carbonaceous matter of the Hudson-river group may 
throw some light on the interesting question whether it was 
of organic or inorganic origin ; and, if derived from orga- 
nized bodies, whether these were of animal or vegetable 
character. ' 


f Iowa Survey.] 
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NIAGARA LIMESTONE. 

The Niagara limestone is the third great mass of dolomite, 
which throughout the valley of the Upper Mississippi lies 
next above the Iludson-river shales, and which, from its 
thickness and persistency of lithological and palaeontological 
characters over a vast extent of surface, forms one of the 
most important members of the geological series. It is the 
rock which, prior to the recognition of the Hudson-river 
shales in the northwestern mineral region, was known under 
the designation of the “ Coralline and Pentamerus beds of 
the Upper Magnesian limestone”. 

This limestone occupies a very considerable extent of 
surface in the State of Iowa, as will be seen by reference 
to the geological map accompanying this Report. It has been 
traced from the centre of New-York, where it is first recog- 
nized as a distinct formation, across the river at Niagara falls, 
from which locality it receives its name, and where it is well 
developed and admirably exhibited in the gorge of the falls. 
It is also seen in fine sections on the islands which lie to the 
south of Georgian bay, as well as along the north shore of 
Lake Huron, and in the vicinity of the mouth of the St. 
Mary’s river. It crops out^on the north shore of Lake Michi- 
gan and on the east side of Green bay, where it forms bold 
hi nil in which its characters may be conveniently studied. 
Bending to the south, it forms the western side of Lake 
Michigan, passes through the north of Illinois and crosses 
the Mississippi into Iowa, pursuing its course in a north- 
westerly direction to the Minnesota line, beyond which it has 
not yet been traced. 

In its lithological character, the Niagara limestone, as de- 
veloped in the Mississippi valley, is quite homogeneous, the 
variations of structure which it presents being much less 
marked than those which the same formation exhibits farther 
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east. In its normal condition it is a light yellowish-grey rock, 
varying in shade from a warm and decidedly yellow tinge 
to a cooler brown. Its structure is somewhat less crystalline > 
and more compact than that of cither of the magnesian rocks 
below it, and its stratification is more distinctly marked. Still, 
in hand specimens, it would often be difficult to distinguish 
the Niagara from the Galena limestone. The former does not, 
however, weather as unequally as the latter, so that it does 
not present such fantastic and picturesque forms, where ex- 
posed to the weather in elevated clifis. Silicious matter is 
abundantly present in the Niagara, especially in its middle 
and lower portion, in the form of nodules of flint arranged 
in irregular layers. This tendency to silicification exhibits 
itself, throughout the formation, in the fact that all the corals 
which occur in it so abundantly have been converted into 
silica. In the Blue mounds, in Wisconsin, the whole thickness 
of the Niagara which is exposed has been converted into 
flint j and, thus hardened, it has been able to resist the de- 
nuding influences which have swept off the rocks in the 
adjacent region, down as low as the upper surface of the 
Galena limestone. 

The entire thickness of the formation in Iowa cannot be 
accurately given, as there is no section in which the whole 
of the Niagara is exposed in its relations to the over and 
underlying rocks. As developed in Western New-York, the 
Niagara shales and limestone together have a thickness of 
about two hundred and sixty feet. There seems to be a gra- 
. dual thickening of this member of the series towards the 
west, as in the sections measured by the different geological 
corps along the north shores of Lakes Huron and Michigan, 
a development of the Niagara and Clinton groups, which 
throughout the West cannot be separated from each other, 
equal to from three hundred and fiifty to five hundred and 
sixty feet has been shown to exist. In' Iowa, the greatest 
thickness observed in any one section is about two hundred 
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and fifty feet, and probably three hundred and fifty may bo 
taken as the maximum development of this limestone. The 
observations made lower down on the Mississippi river ap- 
pear to indicate a rapid thinning out in that direction. 

The Niagara limestone, in its chemical composition, hardly 
differs at all from the Galena, being essentially a nearly pure 
dolomite, with a small quantity of insoluble matters, which 
rarely exceeds two or three per cent of the whole. There is 
usually, however, a trifling excess of carbonate of lime over 
what would be required to form a compound consisting of 
one atom of each of the carbonates of lime and magnesia. 
The insoluble portion consists chiefly of silica, or silicious 
sand, without much alumina. 

The annexed analyses will serve to illustrate the chemical 
composition of the Niagara limestone : 

Specimen from Hickory grove, Jackson county, from the upper beds of the 

Niagara. 

The color of this rock is a decided yellow or straw-color, deeper 
than has been observed in any other rock in this region. It is some- 
what crystalline; but the crystalline character is masked by the 
numerous minute cavities it contains, which give it the appearance 
of a soft porous rock. These cavities are seen, on examination with 
the magnifying glass, to have been once occupied by organic bodies. 


mostly the stems and plates of minute 

crinoids. 

The analyses gave : 

I. 

II. 

Insoluble in acid 

.90 

.96 

Protoxide of iron, and a little 

perox. .35 

.45 = .72 carb. iron 

Lime 

30.98 

30.67 = 54.76 carb. lime 

Magnesia 

21.05 

20.69 =z 43.46 carb. mag. 

Soda, and trace potash 

(.18) 

.18 

Chlorine and sulphuric acid 

traces 

traces 

Carbonic acid 

46.54 

46.54 

Loss 


.51 


100.00 

100.00 


46.4263 grammes of this limestone were burnt in the crucible, and 
exhausted with water. In the solution there was 0.0149 gramme of 
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the carbonates of the alkalies, in •which soda greatly predominated 
in quantity. 

This is nearly a pure dolomite, there being but a very trifling 
excess of lime over that required to form the double carbonate. The 
rock is valuable for lime, but is too porous to be used with advantage 
as a building-stone. 

Specimen from Wiley's quarry, one mile southeast of West- Union, 
Fayette county. 

This is a dark yeliowish-grey limestone, with a few very minute 
cavities scattered through it, which arc in some iiistauccs filled witli 
bituminous matter. On examination the rock is found to be made up 
of a compact, crystalline, dolomitic mass, through which are dis- 
seminated numerous imperfectly developed crystals of calc, spar, 
which give it a peculiar vitreous lustre when held in such a position 
that the light is reflected from the faces of the crystals to the eye. 

This rock forms a good and durable building-stone for common 
purposes, and is used in the town of West-Union. 

The analysis gave as follows : 


Insoluble in acid 

4.1Q 

Alumina and a little oxide of iron 

1.01 

Carbonate of lime 

60.01 

Carbonate of magnesia 

28.52 

Carbonate of soda 

.25 

Chlorine 

trace 

Loss 

.05 

100.00 


There was no potash present, and only a faint trace of sulphuric 
acid. In this case, the amount of carbonate of lime present is con- 
siderably greater than would have been required to form a pure 
dolomite with the magnesia which the specimen contains. The in- 
soluble portion consists of a little argillaceous matter mixed with 
fine silicioos sand. 

Specimen from Ooodenow's quarry, near Makoqueta, Jackson county. 

This is a light bufif-colored rock, more compact than the specimen 
from Walnut grove, although containing ' minute cavities, which 
were once occupied by stems of crinolds. It has a few nodules of 



366 


CHEMISTBT Ain> ECONOMICAL GEOLOGT. 


silicious matter scattered through* it; but is, on the whole, a good 
building-stone, and is quarried fur that purpose extensively and used 


in the town of Makoqueta. 

The analyses gave : 

I. II., 

Insoluble in acid 4.35 3.88 

Alumina and peroxide of iron .63 

Cfarbonate of iron trace 

Carbonate of lime 52.18 

Carbonate of magnesia 42.65 42.64 

Carbonate of soda, and trace of potash .35 


Loss, and traces of chlorine and sulphuric acid .32 

moo 

The above analyses will be sufficient to exhibit the che- 
mical composition of the Niagara limestone in the Mississippi 
valley, and will demonstrate how nearly it approaches in 
character to a pure dolomite, and how nearly allied it is to 
the two great masses of the same material which lie beneath 
it. 

Remarkable as is the resemblance in lithological character 
between the various dolomitic beds of the Silurian series in 
the Northwest, the fossils which they contain are entirely 
different. The Niagara limestone, as developed in that region, 
is peculiarly a coralline rock, as this class of fossils is usually 
found in it in much greater abundance than any others. 
There are localities, however, where great masses of the 
Peniamerus oblongus are crowded together into a limited 
space ; as is also the case along the north shore of Lake 
Michigan, where this rock has already assumed nearly the 
same character, both lithological and palmontological, which 
it maintains as far west as it has yet been traced. Hand 
specimens of the Niagara limestone, from the region of Big 
Bay des Noquets, could with difficulty be distinguished from 
others collected at various points in Iowa. 

The brachiopods of the Niagara in the w;e8tern region are 
almost exclusively preserved as casts; the original shell 
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being generally entirely removed, although occasionally 
partially retained, and', in such cases, converted into silex. 
In some localities, the cavity left by the shell is often lined 
with small crystals of dolomite. The corals, which have fre- 
quently been preserved in 'a tolerably perfect condition, are 
always converted into silex; and being consequently but 
little liable to destruction, they collect in considerable quan- 
tities in some localities where the rock itself has been de- 
composed. This would give the formation the appearance of 
being a highly fossiliferous one ; whereas, in truth, the actual 
number of individual specimens present in this limestone is 
everywhere small in comparison with the mass of the rock, 
except in the case of the occasional Pcntaraerus beds. The 
silicified corals are frequently covered on the exterior with 
a fine network of conccntrically-circular markings or grooves, 
evidently due to a peculiar concretionary arrangement of the 
silicious particles, which probably pervades the whole mass, 
and has been made apparent on the surface by weathering. 

The accidental minerals of the Niagara limestone, in the 
Mississippi valley, are exceedingly few, and in no locality 
are they of any economical importance. The localities of 
brown hematite in Jackson and Clinton counties are nume- 
rous ; but the ore has never been found in regular beds, or in 
sufficient quantity to be worked for iron. It seems from its 
peculiar position, and from the fact that it is often found in 
crystals which are pseudomorphs of those of iron pyrites, 
to have 4)een derived from the decomposition of this sub- 
stance. Sulphuret of lead is reported to have been found in 
many places in. the Niagara limestone, but has never been 
worked to a profit in that rock : indeed, it appears most 
probable that the larger portion of the reported localities have 
their origin in some speculative attempt to sell land, on the 
strength of its presumed mineral value. The lithological 
character of the Niagara being so similar to that of the real 
lead-bearing rock, it is not surprising that it should often 
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have been regarded as identical with it, and mineral treasures 
presumed to exist in it. 

When the Niagara limestone is regularly bedded and not 
filled with cherty masses, it becomes an excellent building 
stone, as it usually proves durable and unchangeable in color 
when exposed to the weather. The thick and unevenly stra- 
tified layers, as well as the more brittle ones, have much 
less value fur architectural purposes. 


GROUPS INTERMEDIATE BETWEEN THE NIAGARA AND 
* HAMILTON. 

The Leclaire limestone appears to resemble the Niagara 
pretty closely in chemical composition, although difiering 
from it somewhat in its external characters. A partial ana- 
lysis of a specimen from near Leclaire were made, at our 
request, by Dr. C. F. Chandler, with the following results : 


Insoluble silicates, or sand 0.42 

Oxide of iron and alumina 0.53 

Carbonate of lime 57.54 

Carbonate of magnesia (by loss) 41.51 


100.00 

The specimen analysed was a light grey crystalline rock, filled 
with small cavities, which were once occupied by a species of brachi- 
opod, the remains of whose spiral apparatus may still be observed in 
numerous instances. These cavities are seen, on examination with the 
magnifying glass, to be lined with small crystals of pearl-spar or 
dolomite. The very small amount of insoluble matter present in this 
rock is remarkable. 

This limestone is too porous to be of any value as a 
building-stone : it will make good lime. What may be the 
conditions of structure and composition with which the Le- 
claire limestone appears in other localities is not known : this 
peculiar rock has only been noticed on the Mississippi^ and a 
few miles back in the interior, near Walnut grove. 
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Two specimens from the vicinity of Leclaire were ana- 
lysed, which are supposed to belong to the Onondaga-salt 
group. 

Specimen from Quarry creek, 

• • 

This specimen, which was marked “ Quarry creek — ^middle of the 
quarry” ( see section on page 79), was found to be a soft and some- 
what friable rock, without any decided crystalline structure, although 
nearly a pure dolomite. It has a greyish-yellow color, with delicate 
bands of a dark ferruginous stain crossing it in a direction parallel 
with the lines of stratification. • 

The analysis gave : 


Insoluble in acids, mostly sand 3.77 

Carbonate of iron and a little oxide of iron 2.23 
Carbonate of lime 53.76 

Carbonate of magnesia 39.05 

Carbonate of soda, chlorides of sodium and 

potassium, sulphate of lime and loss 1.10 


100.00 

This specimen does not differ much in composition from’ the ave- 
rage of the Niagara beds, except that it contains a little more iron; 
but it is softer and less crystalline tluin tliat rock, as it is u.sually 
seen. It would appear, as far as can be judgpd from tlie examination 
of a hand specimen, that this is rather too soft a material, and too 
much exposed to become stained by the oxidation of the iron it con- 
tains, to be recommended as a building-stone. 

• • 

Specimen marked "Leclaire, Upper bede." 

This rock is of a.rather dark brownish-yellow color. It is soft and 
rather friable, having very little crystalline structure. .There are oc- 
casional minute black specks scattered through it, which appear to 
consist of bituminous matter. 

The analysis gave as follows : • 


[Iowa Strayzr.] 


47 



870 


CHEMISTRY AND ECONOMICAL OEOLOQT. 


Silica and insoluble silicates- 
Peroxide of iron, and a little protoxide 
Lime 

Magnesia * 

Soda 

Sulphuric acid and chlorine 

Carbonic acid 

Loss 


6.70 


.80 

29.00 = 51.89 carb. lime. 
19.32 = 40.49 carb. mag. 
.11 

minute traces 
43.55 
.46 


100.00 


For particulars as to the thickness and range of the beds 
referred to the geological position of the Onondaga-^lt 
group, see page 70, of a preceding cl\apter. It docs not ap- 
pear that any of the economically valuable products peculiar 
to this grouj) in New-York have been discovered in this 
region. The existence of strata of this age had not been pre- 
viously recognised at any point west of Mackinac and its 
immediate vicinity, where the Onondaga-salt group occurs 
in isolated patches of considerable thickness, but of limited 
extent, and characterized by the presence of gypsum, al-' 
though not in sufficient quantity to be of much economical 
value. The peculiar character of the surface in Iowa will 
render the farther tracing into the interior of a group, of 
which only a few thin fragments are left, a matter of consi- 
derable difficulty. 


HAMILTON GROUP. 

The rocks which may be referred to this geological posi- 
tion cover a very considerable extent of surface within the 
State of Iowa, expanding in a northwesterly direction, so as 
to occupy, near the Minnesota line, a space over a hundred 
miles in width from east to west. The series of strata de- 
scribed in the New-York Reports under the name of the 
“Upper Helderberg group” has not been distinctly made 
out in the interior of the State of Iowa; and whether this 
group does occur, to the.west of the Mississippi, remains yet 
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to be decided, the limited exposures rendering the tracing 
out of any beds, which are not marked by an abundance of 
fossils, a very difficult task, after leaving the river. The 
complete connection of the Upper Silurian and Devonian 
strata, as developed in the West, with the groups of the same 
age, recognized by the New-York geologists, requires much 
more extendad and careful observations of these roc’ks in 
the States of CHiio, Michigan and Indiana than has as yet 
been made ; the subdivision of the wholesale grouping 
adopted in the first, necessarily rapid, reconnaisancc of an 
extended region, being always a matter demanding much 
careful investigation on the ^mrt of the geologist. 

In the State of NcAV-York, the predominating materials 
of the Hamilton group are silicious and argillaceous : the 
series being made up of slates, shales and sandstones, in 
which the amount of calcareous matter present appears to be 
usually quite small. A black and probably quite carbonaceous 
slate seems to be characteristic of this period throughout a 
large portion of the West : in Canada, indeed, the shales of 
this* age are highly bituminous, yielding, in some localties, 
large quantities of naptha, on distillation. Beyond the Missis- 
sippi, however, the rocks referred to the age of the Hamilton, 
are almost exclusively calcareous, or calcareo-magnesian : 
the carboniferous shales appear to be wholly wanting in that 
region. Near the eastern line of Iowa the purely calcareous 
beds p»dominate, but they contain occasional bands in 
which argillaceous matter is abundant, and these are usually 
crowded with fossils. Farther to the northwest, near the 
northern boundary of the State, we find the rocks of Hamil- 
ton age, quite varying in their lithological characters, but 
always containing more or less carbonate of magnesia, not 
in sufficient (Quantity, however, to form dolomite. The quan- 
tity of argillaceous and silicious matter present in these 
magnesian limestones is quite variable', but never very large. 

In regard to the thickness of this group as developed in 
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Iowa, we find it impossible to offer anything more than 
conjectures. Generally, the exposures of the rock are such as 
only to display a few feet in 'thickness, while its junction 
with the over or underlying groups is rarely to be seen. The 
greatest thickness exposed in a single section, referable to 
the Hamilton group, is about 100 feet. There seems to be 
considerable irregularity in the dip of the r(icks of this re- 
gion, especially after rising above the Silurian series ; so that 
any calculations of the thickness of the group in question, 
based on the width of the area occupied by it, would have 
little value. 

The annexed analyses will show the chemical composi- 
tion of some of the most important varieties of this rock, as 
exhibited in the Mississippi valley. 


Limestone from a quarry one mile above Rock islandy Rlinois, 


This specimen was selected for analysis as representing the cha- 
racter of a large portion of the beds of the Hamilton group in this 
region. It is a fine-grained, compact and homogeneous rock, hardly 
exhibiting any trace of crystalline structure, until examined by the 
magnifying glass. It has a somewhat conchoidal fracture, and is some- 
what soft, but appears to grow: harder after being taken from the 
quarry : its color is a light bluish-grey. It is one of the purest lime- 
stones which has been found in the whole western country, as will 
be seen from the following analysis : 

Insoluble in acid 
Carbonate of iron 
Carbonate of lime 
Lobs, alkalies, ete 


.42 

.36 

98.77 

.45 

100.00 


This rock is largely quarried for lime, and fiimishes the best pos- 
sible material for that purpose. 
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Limestone from Independence, Buchanan county. Barker's quarry, lower 

beds. 

This is a dull, cai'thy-looking rock, with a close texture and ho- 
mogeneous structure. It is of a light yellowish-grey color, and is 
stained in fine waving lines with oxide of iron. It is quarried for 
building-dtone and for lime, for either of which purposes it is 
well adapted. 

It contains : 


Insoluble in acid 

10.02 

Carbonate of iron 

.98 

Carbonate of lime 

87.95 

Alkalies, magnesia, eto 

1.05 


100.00 


Magnesian limestone, Shellrock creek, Rockford. 

The rocks from this neighborhood are quite destitute of fossils, and 
are referred with some hesitation to the upper part of the Hamilton, 
or, possibly, the Chemung group. The specimen of which the analysis 
follows, is a light' butf-grey rock and not crystalline, but rather 


earthy in its texture. 

The analysis gave : . 

Insoluble in acid, clay 6.56 

Peroxide of iron and a little alumina 1.01 
Carbonate, of lime 55.00 

Carbonate of magnesia ( by loss ) 37.34 


100.00 

■ Another specimen, from the same locality was found, on examina- 
tion, to be d soft argillaceous magnesian limestone, closely resembling 
the preceding one in composition, but containing a trifle larger per- 
centage of argillaceous insoluble substance, namely, 8.3 per cent. 

• 

Magnesian limestone from Limekiln at Newburg, Mitchell county. 

This specimen was taken from a quarry near Newburg, on Cedar 
river, and probably belongs to bed No. 10, of Ijie action at that place, 
given on page 311 of the preceding chapter. It is a dull earthy look- 
ing limestone, of a* light-yellow color, with concretionary bands of 
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A darker shade of a brownish-yellow : it has an imperfect laminated 
structure. This rock, when first quarried, is quite soft, so that it may 
be easily cut with a knife ; but it soon hardens on exposure. There 
are occasionai blotches of calc. si>ar scattered through it. 


The analysis gave : 

Insolnblc clayey substance 2.52 

Carbonate of iron, with traces of oxide 

of iron and alumina .48 

Carbonate of lime 81.00 

Carbonate of magnesia 15.72 

Carbonates of soda and pot.asb, with 

traces of thc' chlorides ,19 

Trace of sulphuric acid and loss .0.8 


100.00 

A rock very similar to thc one of which the analysis is given above 
was observed by Pixjf. HuNriEUKORD in the section at Crane creek 
( No. 4 of section on page 305). A specimen from this locaiity, how- 
ever, was found to contain more argillaceous matter and iron. A 
partial analysis was made of tlie Crane creek specimen, which gave : 

. Insoluble, mostly clay 10.07 

Alumina, in soluble portion 2.40 

The remainder consisted of the carbonates of lime and magnesia, 
the former in somewliat greater quantity than the latter. 

Dark-hrown Magnesian limestone from Shellrock falls. 

This is a dark-brown rock, Somewhat crystalline and rather close 
in its texture. It has an irregular fracture, and is interapersed with 
occasional blotcheS or irregular nodules, of calcareous spar. It is too 
tough and not sufficiently homogeneous to make a good building-stone. 

According to the analysis, it contains : 


Insoluble in acid 

4.58 

Alumina and trace of iron 

0.77 

Carbonate of lime 

67.06 

Carbonate of magnesia 

37.31 

Carbonate of soda 

.23 

Chloride of sodium and loss 

.05 

• 

.100.00 
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Sparry Magnesian limestone from Shelirock falls. 

This specimen is a light-grey, hard, crystalline, sparry limesttmc, 
diflering somewhat in textm*e and appearance Irpni any other collected 
on the survey, but most resembling some of the rocks belonging to 
the Carboniferous limestone series. 

The analysis gave : 


Insoluble in acids 

.80 

•Alumina and trace oxide of iron 

MO 

Carbonate of lime 

04..')0 

Carbonate of magnesia, including a 

little 

carbonate of soda and loss 

33.00 

• 


100.00 


The Hamilton group does not contain, in the State of 
Iowa, any metalliferous ores of importance, nor are there 
any accidental crystallized minerals found in it. 

The number and variety of the organic remains which 
characterize the rocks of this age are very great, although 
there are some districts, towards the north boundary of the 
State, where there is a considerable thickness of the strata 
referred to this group, without any traces of fossils. The 
similarity of lithological character between the Trenton and 
Hamilton rocks, in the Northwest, is worthy of being noticed 
as connected with the remarkable number of organic re- 
mains found in the two groups. They are the first accumula- 
tion of nearly pure carbonate of lime which took place in 
the earlier geological period ; and it is reasonable to' infer 
that the large part of the material of which the fossiliferous 
beds consist was eliminated from the surrounding water by 
the animals whose remains are entombed in the rocks. When 
carbonate of magnesia begins to be present in considerable 
quantity, we find the number of the individuals and species 
much less than it was where the rocks were almost purely 
calcareous. 
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We notice, as we ascend in the geological series, a g^ter 
variety of lithological character in the rocks of each suc- 
cessive group; which, taken in connection with the more 
irregular accumulation of the sediments in the district under 
consideration, as evinced by the unequal thicknCss of the 
‘various groups and their subdivisions, exhibited in sections 
taken at different points, indicates that the great uniformity 
of condition which prevailed over the region during the 
earliest period was gradually broken up, and modified by the 
action of local causes. 

CHEMUNG GROUP. 

The rocks which are referred to this position, in the State 
of Iowa, coyer but a very limited surface, and they have been 
as yet but little investigated in reference to their connection 
with the strata of the same age at the East. In the State 
of New-York, the Chemung group is made up of a highly 
fossiliferous scries of shales and thinbedded sandstones, with 
occasional calcareous layers resulting from the aggregation 
of organic remains. 

In Iowa the group is chiefly represented by certain sili- 
cious shales, which vary much in lithological characters 
at different points in close proximity to each other. There 
is a thickness of somewhat over a hundred feet of beds, 
which are referred to the Chemung group, exposed at Bur- 
lington, and this appears to be its maximum development 
in this region. The strata at that place are chiefly silicious 
shales, irregularly bedded, and readily breaking up on expo- 
sure to the weather : they are, consequently, of no value 
whatever, either for lime or as a building material. Towards 
the north line of the State, the rocks of this age appear to 
become more calcareous. This would agree with the compo- 
sition of the rocks of the Chemung group in Missouri, whem 
the series referred to that position by the State Geblogi^ is 
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coii^osed chiefly of one set of calcareous and another of 
calcareo-magnesian limestones, with a variable thickness of 
impure shale and sandstone between them. 

Specimen from Lower beds at Burlington. 

This is an earthy easily-decomposing rock, of various shades of 
bluish-grey. It is rather thinbedded, and not very distinctly stratified, 
haying in many places a concretionary structure. From its appear- 
ance, it was supposed that it might possibly be valuable as a hydrau- 
lic cement : but it appears to be, in reality, a very silicious ruck, 
containing only a small pcr-centage of carbonate of lime. 

The analysis gave : 


Insolul^lo in acid 

92.G9 

Carbonate of lime 

3.24 

Carbonate of magnoHia 

2.57 

Carbonate of iron 

1.18 

Chlorides of sodium and potassium 

\08 

Loss 

.26 


100.00 


The insoluble portion consisted chiefly of silicious matter, as 
appeal's from the following analysis of it by fusion with carbonate 
of soda : 


Silica 

87.46 

Oxide of iron 

2.7fi 

Alumina 

5.94 

Lime 

none 

Magnesia 

.43 

Alkalies ( by loss ) 

3.42 

100.00 


The quantity of calcareous matter in different layers, and in dif- 
ferent portions of the same layer of this rock, is quite variable. 

Limestone from Cedar falls. 

A very light grey rock, weathering dark brown, and occasionally 
stained in the interior with spots occasioned by the decomposition 
of iron pyrites. It has a somewhat conohoidal fracture, with a com- 
[lowA SnavET.] 48 
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pact structure and finely crystalline texture. It is too hard ' 
easily, and stains on exposure, which faults take from’its value as a 
building-stone. It is almost a pure limestone, as will be seen from 
the analysis 


Insoluble in acid 

2.10 

Carbonate of lime 

97.48 

Carbonate of magnesia 

trace 

Carbonate of iron 

.16 

Alkalies, not determined, and loss 

.26 


100.00 


The limestone, of which the analysis is given above, is referred 
by Mr. WoaxiiEN, with some doubt, to the Chemung group : it is 
entirely dcstilnte of fossils, and the exiM)surc is but limited, so that 
its" place in the scries must remain uncertain for the present. The 
quality of thp rock is such as to make it valuable for lime; and 
judging from tlje specimens collected, those portions which are not 
injured by sulphuret of iron will make a good material for building. 


CARBONIFEROUS LIMESTONES. 

The series of rocks constituting the Carboniferous lime- 
stones of the Mississippi valley have been, as yet, but im- 
perfectly studied in relation to lithological characters and 
chemical composition, and any general remarks on these 
subjects will be deferred until a future report. It may, how- 
ever, be mentioned that, as we rise in the series, we are con- 
stantly meeting with the evidences of the action of local 
causes ; the members of each successive group varying more 
and more in lithological character and thickness, as develc(|)ed 
at points not very remote from each other, and no longer 
maintaiiring that, uniformity of texture and composition over 
large areas, which is so noticeable in the lower groups. On 
the whole, the predominance of the detrital beds, and espe- 
cially of those formed from the accumulation of organic 
remains, becomes more and more marked. Ma^esian lime- 
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8tdi||||||^ gradually disappear, and, in the Carboniferous series 
appear to be only met with in a few thin layers, between 
purely calcareous masses. 

The Burlington limestone is a white sparry limestone, 
frequently highly crystalline in its texture. It contains nu- 
merous intercalated irregular masses of chert, and is cha- 
racterized by a profusion of organic remains, especially of 
crinoids, which sometimes make up nearly the whole mass 
of the rock. No analyses have yet been made of specimens 
from this subdivision of the Carboniferous limestone group. 
It furnishes, however, a tolerable building-stone, and is 
much sought for that purpose, especially in Dcs Moines 
county. 

The Keokuk limestone is an. important member of the 
series in an economical point of view, as it furnishes a largo 
amount of good building material. At its base, it is made up 
in series of thin bands of cherty matter, alternating with 
grey sub-crystalline limestone, and is rarely of any value : 
this portion of the rock is about forty feet thick in the south- 
eastern comer of the State, but it rapidly thins out towards 
the north. The beds above the cherty layers consist chiefly 
of bluish grey sub-crystalline limestone, which is rather apt 
to be injured as a building material, by the presence of seams 
and nodules of chert. Some of the layers appear to be highly 
magnesian, but the thickness and extent of these beds is not 
exactly known, although probably not exceeding a few feet. 

An analysis of a specimen from the Asylum quarry at 
Mount-Pleasant, will exhibit the chemical composition of 
the magnesian layers in this portion of the series. 

Limestone from the Asylum quarry, Mount-Pleasant. 

This rock is of a dark yellowish-brown color. It has rather an 
earthy texture, although neither very homogeneous or compact in its 
structure. It contains blotches and seams ,of calcareous spar, and 
occasional, stains of copper as well as of oxide of iron. Although 
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resembling in appearance’s rather argillaceous rock, it is, as 
&om the following analysis, a quite pure dolomite 



I. 

II. 

in. 

Insoluble in acids 

2.81 

2.18 

2.16 

Alumina and oxide of iron 

2.02 

1.06 


Carbonate of lime 

67.00 

67.18 • 


Carbonate of magnesia 


89.24 


Carbonate of soda and trace of potash 


.31 


Chlorine ( no sulphuric acid ) 


’ 

.04 



99.94 



This very magnesian limestone resembles greatly, in composition 
and external characters, the dolomitic members of the Silurian series/ 
Like those, it weathers irregularly, and thus does not furnish a hand- 
some building-stone, although its composition indicates it to be a 
durable material. 

Specimen marked “ SipesU best layer", Mount-Pleasant. 

The color of this rock, taken as a whole, is a light-btCET ; but it is 
•not homogeneous in its structure, being made up of numerous small 
irregular crystalline plates of calcareous spar, which are. nearly 
transparent and colorless, scattered through a somewhat silicloiis 
mass of a buff color. 


The analysis gave as follows : 


Silica and insoluble silicate of iron 

9.2111 

Protoxide of iron, and a little peroxide 

.27 

Manganese 

trace 

Lime 

60.01 = 89.80 osrb. lime. 

Magnesia 

.64 

Soda and potash 

.21 

Chlorine 

trace 

Carbonio acid 

88.80 

Loss 

.94 


100.00 

This specimen qgntained no sulphuric acid, and only a trace of 
chlorine. The appearance of this rock indicates that it would be an 
excellent material for building, as it dresses well under the hammer, 
and has a pleasing shade of color, which does not appear to change 
materially on exposure. 
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Specimen from M'Mahon's quarry, Mount-Pleasant. 

This is a light bluish-grey rock when first quarried, but it soon 
weathers of a dirty yellow. It is made up in great part of small cry- 
stals of calcareous' spar, disseminated through,, or surrounded by, a 
soft and almost pulverulent substance. It contains numerous fri^- 
ments of fossils scattered through it, especially of bryozooid forms. 


The analysis gave : 

Insoluble in acid 10.69 

Alumina, oxido of iron and trace of 

manganese .75 

Carbonate of lime 79.36 

Carbonate of magnesia 7.00 

Loss, soda, potash, chlorine, sulphurio 

acid 1.80 


100.00 

The preceding analyses of the limestones belonging to the 
Keokuk series show that they are usually pretty pure car- 
bonate of lime. Some of the layers contain, however, minute 
particles of sulphuret of iron scattered through the mass ; 
and, in this case, they soon stain on exposure to the weather. 
Some of the rocks quarried at Mount-Pleasant and used in 
building the Asyliim for the Insane, have been found, on ac- 
tual trial, not to dl^ure as well as would have been expected 
from an inspection of them when first quarried. When the 
material is so distinctly stratified as is the case in this re- 
gion, it not unfrequently happens that the blocks have not 
si^cient coherence between the lamin» to admit of their 
}>eing set up on edge in the building. They should be laid in 
the walls in the same position which they occupied in the 
quarry; that is, with the planes of deposition horizontal. 
There seems to be a want of coherence between the particles, 
which causes the blocks to split in the direction of the 
stratification, even when no perceptible parting of the layers 
€|u\ be observed, and v^en the whole.rock seems to have a 
crystalline structure. 
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Specimen marltei '* Hartnett's quarry^ southwest of Mount-PIeasmt", 

This is a light-grey limestone, of a decidedly crystalline texture, 
and quite compact and homc^eneous in its structure. It breaks with 
a tolerably sihooth fracture, and dresses handsomely ; but is much 
ii^ured for building purpbsess by the occasional occurrence of sul- 
phuret of iron, which is found in minute crystallizations in the joints 
of the rock. This limestone weathers a dirty yellow, which is rather 
extraordinary, considering that it only contains a quarter of one per 
cent of carbonate of iron. 

The analysis gave the following results : 

Silica and insoluble silicates 2.05 

Peroxide of iron .29 

Oxide of manganese trace 

Lime 54.28 = 96.84 carb. lime. 

Magnesia .52 . 

Soda and trace potasb .26 

Chlorine, snlphuric and pbosphorio acids, traces 
Carbonic acid 42.82 

li0(U7 

The above limestone represents the composition of the St. Loins 
or Concretionary subdivision of the Carboniferous series : it is a very 
pure calcareous rock, and is well ' adapted for burning into lime. 
Those portions which are sufficiently heavy-Hldded, and free from 
sulphuxet of iron, answer well for architectural purposes. 

V 

The tendencj to the formation of geodes, lined 'with cry- 
stals of various minerals, is peculiarly characteristic of the 
Carboniferous limestones, although not limited to that part 
of the series. The beautiful crystallizations of pyrites, ba- 
rytes and pearl-spar which occur in geodes in the Galena 
limestone at Scales’s mound, have already been noticed : in 
this particular rock, instances of this mode of occurrence 
of crystallized minerals seem to be quite rare and confined to 
localities of limited area. In the carboniferous series, how- 
ever, the geodiferous bed which lies next above the Keqkuk 
limestone is remarkable for its persistency of character and 
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thickness over a considerable area, as' well as for the size of 
the cavities and the beauty of the crystals with which they 
are more or less completely filled. Quartz, crystallized or in 
form of chalcedony, is the most common mineral substance 
occurring in this way; but some of the geodes arc lined 
with fine crystallizations of calc, spar, or, less frequently, of 
dolomite, with which are occasionally associated blende 
(sulphuret of zinc) and pyrites. This geode bed is from 
twenty-five to forty-five feet in thickness, and is made up 
.chiefly of an impure argillaceous and sometimes shaly lime- 
stone : the cavities in which the crystals occur are from two 
or three inches up to fifteen in diameter. The comparative 
abundance of sulphuret of zinc, and the almost entire absence 
of galena in rocks of this age, is worthy of notice. Geodes are 
occasionally found in all the members of the Carboniferous 
limestone series, but they are far more common in the position 
noticed above, between the Keokuk and Warsaw limestones. 

COAL MEASURES. * 

The predominance of detrital rocks, including clays, 
shales and sandstones, over those of chemical origin, is the 
characteristib fealUre of the Coal-measure strata. It is in this 
formation that we first meet, in the Mississippi valley regions, 
with coarse quartzose sandstones, bearing in their physical 
character’s marks of having been formed by the abrasion and 
grinding up of silicious rocks. 

. The most prominent member of the Coal-measure group 
in the eastern part of Iowa is a ferruginous sandstone, com- 
posed of rounded grains of quartz which vary in size and 
shape, although usually minute and nearly spherical. These 
grains are held together by a cement of oxide of iron, mixed 
with a little lime, giving the rock a dark brown color. This 
is the character of the sandstone along the eastern outcrop 
ef the coal, in Jasper, Powesheik, Hardin and Marshall 
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counties. At Muscatine, the sandstone is destitute of ferru- 
ginous matter, having a light bluish-grey tint, with minute 
specks of black coaly matter. It is very fine-grained and 
homogeneous, and thinly laminated. The position of the 
sandstone in regard to the beds of coal, at least dn the east- 
ern outcrop of the basin,' is not a uniform one. In general, 
the larger portion of this rock appears to underlie the prin- 
cipal coal-beds ; but in some localities, especially in Hardin 
county, there is a thickness of from seventy-five to one 
hundred feet above the coal-bed opened at several localities 
in that region. Throughout the whble of that portion of the 
State, the exposures are too imperfect to afford a clear idea 
of the order of succession of the rocks of this epoch. As we 
go farther south and west, we find the amount of calcareous 
matter in the coal series gradually increasing, although 
shales and sandstones everywhere predominate. Some of the 
beds of limestone associated with the Coal-measures are white 
and crystalline ; the crystalline structure having obliterated 
all traces of the fossils these beds once contained, and which 
become apparent on the weathered siurface of the rocks, 
sometimes showing the whole mass to be made up of frag- 
ments of shells, crinoids, etc. The larger part of the limestones 
in this geological position, are, on the other hand, dark- 
colored and earthy, containing more or less bituminous 
matter, but consisting, with the exception of from two to 
ten per cent of insoluble argillaceous matter, almost entirely 
of carbonate of lime. No limestones containing more than 
one or two per cent of magnesia have been noticed in the 
Coal measures. 

The silicious shaly beds of the Coal measures sometimes 
contain calcareous concretionary masses, which at Muscatine 
are often of great size and remarkable regularity ( see page 
276). 

The annexed analyses will serve to indicate the compo» 
sition of some of Ihe limestones associated with the coal. 
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Specimen from Eldora^ Hardin county. 

This specimen was taken from tlie immediate vicinity of Dr. 
Fuller’s coal-bank, where it seems to have a position underlying the 
coal. It is a dark-colored, almost black, fine-grained earthy lime- 
stone, and destitute of any trace of crystalline structure. Like most 
of the limestones of this period, it contains a little bituminous mut- 
ter : it contains only a small amount of magnesia. 


The results of the analysis are as follows : 

Bituminous substances 1.09 

Earthy substances, insoluble in acid 8.04 

Carbonate of iron and manganese 3.00 

Alumina, dissolved by acid .35 

Carbonate of lime, and trace sulphate 85.74 

Carbonate of magnesia 1.00 

Chloride of sodium, carbonate of soda, and loss .78 


100.00 

This limestone appears, from its external character, to be 
likely to possess hydraulic properties : its chemical compo- 
sition, however, when compared with that of other lime- 
’ stones, suitable for this purpose, does not indicate it to be 
of much value except for burning into lime : for this purpose 
it is well adapted. The rock is of no use as a building- 
stone, owing to its softness and to the fact that it breaks too 
irregularly to be easily quarried; besides, the exposure is 
too limited to allow of any considerable quantity of material 
being obtained. 

SperAmen marked "Hydraulic limestone, Business comer, Van Buren 

county." 

This limestone is a dark blui^-grey rock, very fine-grained, and 
having but little trace of a crystalline structure. The dark color is 
owing to the presence of a little bituminous matter which is uni- 
formly diffused through it. • 

The malysis gave the following results : 

’ [Iowa Subvet.] 49 
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Carlion 

Insoluble ( clay ) 
Protoxide of iron 
Lime 
Magnesia 

Soda and trace potash 
Sulphurio acid 
Chlorine 

Carbonic acid and loss 


..56 

3.57 

.56 

52'.16 zr 93.14 carb. of lime. 
.91 
.21 

. .61 
trace 
41.52 

100.00 


This specimen is nearly a pure carbonat<^ of lime, as shown by 
the analysis : it is, therefore, not adapted for use as a hydraulic 
limestone, although valuable for common lime. It contains a larger 
amount of sulphuric acid than any other limestone examined firom 
this region. 

The analyses which have been given above, will serve to 
convey an idea of the chemioal composition of the calca- 
reous and calcareo-magnesian rocks of Eastern Iowa. Far- 
ther examinations will be made of the limestones, shales 
and sandstones of the upper members of the series, the in- 
vestigation of which in the central and western portion of 
the State will be the object of the future prosecution of the. 
Survey. A few remarks may here be appended in regard to 
the methods pursued, and the general results which have 
been obtained. 

The substance used for analysis was always dried at a 
temperature a little over that of boiling water, by which, in 
all the crystalline rocks, at least, all the water was removed. 
The shaly and argillaceous limestones contain, however, a 
little water combined with silicate of alumina, in such a 
condition, that a heat greater than 212° F. is required for 
its expulsion. These specimens show a small loss, which 
sometimes, in the very ar^llaceous limestones, amounts to 
three or four per cent. 

The residuum left after digestion with chlorohydric acid 
of moderate strength, was occasionally analyzed by itself. 
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as a silicate, by fusion with carbonate of soda, or examined 
with the microscope. A careful analysis of the insoluble 
portion, in every case, with especial reference to the amount 
of alkalies present in the rock, would be desirable. It wilfbe 
noticed, on inspection of the analyses of about forty different 
limestones given above, how small an amount of insoluble 
matter is present in the large majority of the limestones of 
the Mississippi valley : indeed, several of them are almost 
pure carbonate of lime, or carbonate of lime and magnesia, 
containing no more impurities than the finest crystallized 
marbles. In the lower dolomites, the insoluble portion con- 
sists mainly of silicious sand, apparently derived from the 
destruction of the underlying sandstones. In the more cal-, 
careous and shaly beds of the Trenton and Hamilton, the 
insoluble portion consists chiefly of a mixture of clay and 
sand. 

The limestones analyzed all contain at least a trace of 
ison, and but rarely more than one per cent. In the rocks 
which have not been weathered, the iron is usually present 
in the 'form of a carbonate : when the rock has been exposed, 
more nr less of the iron is found to be oxidized, the sub- 
stance having acquired a yellow tinge of color. As the 
amount of iron present is so small, it has usually been 
reckoned as a carbonate, except in those cases where the 
reaction and color of the specimen showed distinctly that 
the larger portion of it Had been converted into the peroxide. 
The amount of alumina dissolved by the acid and precipi- 
tated by ammonia, has usually been found to be quite small. 

In some instances the carbonic acid has been directly de- 
termined ; but, in most cases, the lime and magnesia have 
been reckoned as carbonates, without making a separate ana- 
lysia for that purpose. 

Most of the limestones analysed have been carefully tested 
for the alkalies. Potash has almost aln^ays been found to be 
present, although usually only in minute quantity. Soda has 
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always been detected, and generally in amount sufficient for 
determination. 

The uniformity in the quantity of this alkali given by the 
aniAyses, it being almost always between one and two tenths 
of a per cent, would lead to the idea that this supposed 
amount might be, in reality, the expression of some constant 
impurity in the reagents employed, or of some error in the 
methods adopted. As, however, the same results have been 
obtained, when different modes of analysis, and the most 
carefully prepared reagents, have been employed, there can 
be little doubt that the results are substantially correct. 
From some experiments which have been made, it would 
appear that the potash contained in the limestones exists 
principally in the clay, or insoluble portion of the rock ; and 
that this combination was acted on by being ignited so as to 
become partly soluble in water, while the soda remains in a 
state in which it is not capable of being dissolved without 
the aid of an acid. The quantity of chlorine which exists in 
the limestones is very minute, never, in the case of any 
specimen examined, exceeding three or four hundredths of 
ohe per cent : it is evident, therefore, that the larger portion 
of the soda must be in combination with carbonic acid ; and, 
if so, as it is not in a soluble condition, it is probably also 
combined with silica, forming a complex silicate, perhaps 
analogous in composition to Cancrinite, a silicate of alumina 
•f carbonate of soda and lime. That'a portion of the lime is 
present in the form of a silicate is also made probable by 
the fact, that in a large number of analyses the amount of 
carbonic acid has always been found to fall a little below 
what would be required to saturate all the bases, supposing 
them all to exist as carbonates. Besides, a portion of the 
silica in the insoluble residuum is almost always found to be 
capable of being taken up by carbonate of soda, indicating 
that it is not all in the form of sand, but, rather, of silica 
set free from chemical combination. 
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. Sulphuric acid has almost always been found to be present 
in minute traces in the limestones examined : in some of 
the dark-colored calcareous rocks, associated with the Coal 
measures, its quantity is sufficient to make it worth while 
to determine it quantitatively : in one case it amounted to 
one-half of one per cent of the substance. It is undoubtedly 
present in the form of sulphate of lime. 

Phosphoric aqid probably exists in many of the lime- 
stones, but its quantity is so minute that- it is very difficult 
to detect its presence and positively identify it. The usual 
test for minute quantities of this acid, by means of molyb- 
date of ammonia, seems not to be a reliable one ; and it is 
proposed to reject the results which have been obtained by 
its aid, and to repeat the investigation under different cir- 
cumstances, the results to be given in a future Report. 

ECONOMICAL APPLICATION OP THE LIMESTONES ANl) 

OTHER ROCKS. 

Puilding-stone. In the preceding pages of this Report, 
frequent notices have been given of the value of the rocks 
described os building materials ; and in the chapters devoted 
to the county geology, a sufficient amount of detail on this 
subject has already been incorporated. A few general remarks 
will here be added on the choice of stone for architectural 
purposes, with reference to the condition of things in Iowa. 

As there are no igneous or mctamorphic rocks within the 
limits of the State, so far as we have yet observed, except 
in the form of boulders, which, of course, will give but a 
limited supply of material, although very useful in some 
localities for a time, the builder will be obliged to confine 
himself ejiclusively to the stratified rocks, either sandstones 
or limestones. 

Sandstone, or freestone as it is i generally termed by 
builders, occurs in every variety of form, from the softest 
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material, yielding as readily between the fingers as sugar, 
to the hardest quartzose rock, which is almost absolutely 
indestructible by exposure. The medium hardness is, of 
course, the most desirable, as the material used must be ca- 
pable of being worked with tools, as well as of enduring 
after -it has been brought into shape. The beautiful freestone, 
so much used in the Atlantic cities, a sandstone colored 
and held together by a ferruginous cement, is extensively 
wrought at several localities, especially in Connecticut and 
New-Jersey. It belongs to a geological position higher in the 
series than that of any sandstone yet noticed in Iowa. 

The Potsdam sandstone, as usually developed in the 
Northwest, is too friable to- be a good building-stone, the 
silicious grains being held together by the merest trace of 
a ferruginous cement. In the vicinity of the trappean ranges, 
however, and in certain limited localities, at a distance from 
any igneous rocks, there are beds of this material which are 
sufficiently durable to be employed to advantage in building. 
Some of the beds of passage from the Potsdam to the Lower 
Magnesian limestone appear to be well adapted for archi- 
tectural purposes, as they are made up of a mixture of sand- 
stone and limestone, which seems to possess a high degree 
of strength and durability, and which also splits and dresses 
with facility. The Upper 'sandstone is hardly ever coherent 
enough to be made use of for any purpose, where a durable 
material is required. 

The dolomites, which cover so large a portion of North- 
eastern Iowa, are capable of furnishing a great variety of 
building-stone, some of which is of an excellent character, 
both in point of strength, color and durability. There is a 
considerable diversity in the external appearance of these 
rocks, however, even in cases where the analysis indicates 
no great difference of chemical composition. In the Lower 
Magnesian, the principal defects are, that the rock is too 
hfeavybedded, or not regularly stratified, so as to split uito 
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layers of convenient size, or else that its texture is not 
sufficiently homogeneous. Layers may usually be found in 
which these defects are not apparent. In the Galena lime- 
stone, the unequal weathering of the rock is a very great 
drawback to its value, and it does not split and dress with 
the fficility requisite to form a first-class material for archi- 
tectural purposes. The Niagara limestone is, usually, more 
compact, and has less of the peculiar tendency to disinte- 
gration which seems to characterize the Galena, and which 
is apparently due to its peculiar crystalline structure. One 
defect is common to portions of all the dolomitic masses in 
the Mississippi valley : this is the presence of silicious 
nodules, or layers of chert, which materially impair the value 
of the rock in which they occur. Still, the pure crystal- 
line dolomites are classed by competent authorities among 
the most diu*able materials used for architectural purposes ; 
and the sections and exposures of the three great dolomitic 
masses of the Northwest are so numerous within the limits 
of Northeastern Iowa, that a good stone may almost always 
be obtained without the necessity of going to any conside- 
rable distance. 

The pure limestones of the Trenton, the Hamilton and 
the Carboniferous limestone groups furnish a great variety 
of building-stones, of very different character and value in 
different parts of the State. The Trenton limestone is much 
wrought along the upper portion of the Mississippi, within 
the limits of Iowa, as it is easily accessible and furnishes a 
rock which, on the whole, splits better and dresses more 
evenly than the average of the dolomitic strata above and 
below. There is a very great difference between the different 
beds of limestone of the Carboniferous series : some of them 
are worthless, whilst others furnish an excellent material. 
The most reliable guide to a knowledge of their actual value 
for building, is to examine the outerdp of the rock, where 
it has long been exposed to Hie weather, and observe what 
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effect this has had upon the texture and color of the different 
strata : if they appear discolored and softened, or irregularly 
worn away on their projecting edges, it may safely be in- 
ferred that the same appearances will be exhibited, although 
not perhaps in so great a degree, by the freshly-quarried 
blocks after they have been for a time exposed to the action 
of the elements. If nodules of pyrites, or sulphuret of iron, 
are noticed, it may be taken for granted that they will decom- 
pose and discolor the rock in which they occur. As far as 
possible, the blocks should be laid in their natural position, 
and not set up on their edges, as they are much more liable 
to crack in the direction of the planes of stratification than 
across them. 

There is hardly anything so much felt throughout the 
West, as the absence of good materials for road-coverings. 
None of the sandstones ot limestones are suitable for this 
purpose, since only the trappean, hornblende or quartz rocks 
have the requisite hardness and toughness. The cherty 
masses associated with the different limestones an^ dolo- 
mites are, indeed, a most excellent material for roads ; but 
there are few localities where they can be obtained in quan- 
tity, without a good deal of expense. Railroads, iron pave- 
ments, and, to some extent, plank roads, must be relied on 
to facilitate traffic. The prairie roads are excellent in dry 
weather, when not too much cut up by heavy vehicles, and 
much may be done for their improvement by a suitable and 
thorough system of drainage. 

Mydravlic lime. The importance of good hydraulic lime to 
engineers and architects, for use in a great variety of con- 
structions, is so evident, that all will admit the necessity 
of a thorough investigation into the qualities of the different 
limestones occurring in the State, with special reference to 
their value for this purpose. This object has been had in 
view, in making the chemical analyses, which have been 
recorded in the preceding pages; and after collecting and 
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examining the principal varieties of rocks from other parts 
of the State not yet visited, it is proposed to make a series 
of practical trials, with a view of ascertaining in that way, 
more definitely than can be learned from analysis alone, 
which among all the limestones possessing hydraulic proper- 
ties in difierent degrees, are the most to be recommended. 
The difierence in the composition of the rocks used for 
water-lime in various parts of the world is very great, and 
there is a corresponding difference, no doubt, in the material 
manufactured from them ; and numerous and elaborate re- 
searches have been made by able chemists, with the view 
of determining the character of the reactions which take 
place in the process of preparing and using hydraulic ce- 
ments. From tliese investigations it appears that a limestone, 
containing a certain amount of silica only, is capable of 
making a lime possessing hydraulic properties ; the setting 
of the lime being caused by the hydratation of the silicate 
of lime, which, is produced by burning the mixture of car- 
bonate of lime and silica. The rock of the Thcil ( Ardeche ), 
in France, is a hydraulic limestone of this character : it 
consists of almost exclusively of carbonate of lime and si- 
lica, having the following .composition, according to Rivot : 

Lime 46.3 

Oxide of iron 0.7 

Silica, quartzose sand and clay 15.0 
Carbonic acid and water 37.6 

The lime prepared from it contains only 1.8 per cent of 
alumina to 18.2 of silica and 1.71 of quartzose sand; and 
yet it furnishes a most excellent water-lime, and one which 
has been found especially valuable in marine constructions. 

In most of the limestones furnishing water-lime on being 
calcined, however, clay or silicate of alumina takes the 
place of pure silica ; and it appears, from the results of nu- 
merous analyses, that mixtures of carbonate of lime with 
[ Iowa ScavisV.] 60 
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clay, in various proportions, constitute by far the larger pro- 
portion of the hydraulic limestones used in Europe. Argilla- 
ceous limestones containing less than 10 per cent of clay 
have hardly any hydraulic properties; and the value of the 
material for this purpose increases with the quantity of the 
clay, until the latter reaches 30 or 40 per cent. 

None of the non-magnesian limestones of Iowa, which have 
yet been examined, have been found to contain a sufficient 
amount of silica and alumina to justify the expectation that 
they will yield good hydraulic lime. It is not improbable, 
however, that beds of limited extent will be found in the 
Trenton limestone, or in the Carboniferous series, which may 
hereafter be made available for this purpose. 

The magnesian limestones, however, appear to be capable 
of furnishing a good hydraulic lime, even when a considera- 
bly less quantity of silica and alumina is present in them 
than is required to give hydraulic properties to a purely 
.calcareous rock. The effect of the presence of magnesia in 
altering the character of a limestone, and imparting to it 
hydraulic properties, has not been sufficiently studied in 
Europe ; since almost all the limestcmes used for cements 
contain only a small per-centage of magnesia, and not enough 
to produce any sensible effect on the reactions of the lime. 
From the experiments of Vicat, however, it would appear 
that the carbonates of magnesia and lime alone, without the 
addition of some clay, will yield only a feeble hydraulic 
lime. The only dolomite used for hydraulic lime in Europe, 
so far as we have been able to ascertain, is at Robache, near 
Saint-Die in France. This material gives a lime which is 
eminently hydraulic, and is used for the public works, under 
the direction of the Government, in the region of the Vosges. 
As this dolomite agrees nearly in composition with many of 
those of the Upper Mississippi valley, a transcript of the 
analysis will be given. 

It contains : 
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Lime 

29,38 = 51.46 carb. lime. 

Magnesia 

21.55 = 45.27 carb. magnesia. 

Carbonic acid 

45.80 

Clay 

3.2.5 * 


99.98 


The Magnesian limestones and dolomites have long been 
used in Virginia for hydraulic purposes ; and attention was 
called to the fact that the magnesia imparts the property of 
hardening, under water, to ‘limestones which contain but a 
small proportion of silica and alumina, by W. B. Rooebs, in 
1838, who has given in his report for that year a number of 
analyses of hydraulic limestones, some of which agree closely 
in composition with the dolomite rocks of Iowa, and lead to 
the supposition th^t these will be equally available for this 
purpose. 

The annexed analyses, from the report above cited, will 
show the resemblance between the hydraulic magnesian 
limestones of Virginia and those of Iowa : 



I. 

II. 

III. 

IV. 

Carbonate of lime 

51.84 

46.20 

52.04 

57.16 

Carbonate of magnesia 

.37.40 

34.16 

17.12 

23.80 

Silica 

8.36 

12.68 

19..36 

8.52 

Alumina and oxide of iron 

1.48 

4.00 

8.60 

9.12 

Water 

..56 

.60 

1.60 

1.40 


No. I is from the eastern side of Price’s mountain, given as “ highly 
hydraulic” : No.II, from near Big Lick, lloanoke county, alsu“ highly 
hydraulic” : No. Ill, from the Coal measures, “ very hydraulic” : No. 
IV, “ very hydraulic”, from the same geological position. 

The best hydraulic cements used in the State of New- 
York are highly magnesian, although they contain a little 
larger proportion of the insoluble silicates than is found in 
most of the Iowa dolomites. The materials from which the 
Chittenango and Manlius cements are made, both of which 
are considered of good quality, agree pretty nearly in com- 
position with some of the Iowa rocks. According to L. C. 
Beck’s analyses .they contain : 
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Ohitteivanqo. Manlius. 


Lime 

29.00 (= 

51.78 carb.lime). 25.24 (= 

45.07 carb. lime). 

Magnesia 

17.30 (= 

86.34 carb.mag.). 18.80 (= 

39.44 carb.mag.). 

Carbonic acid * 

40.95 

39.80 


Silica & alumina, 

11.00 

13.50 


Peroxide of iron, 

1.10 

1.25 


Water and loss 

.65 

1.41 



100.00 

i^oToo 



The subject of the influence of magnesia in the composi- 
tion* of hydraulic limes, and how far it can replace the 
argillaceous element, without injury to the result, is one which 
has not yet been sufficiently studied, and it is proposed to 
make this a special subject of investigation during the pro- 
gress of the Survey ; so that, in connection with the addi- 
tional analyses and practical experiments,* as much light as 
possible may be thrown on this branch of the economic 
geology of Iowa. 

Lime. The materials for burning into lime are to be found 
in every part of the State of Iowa, where there are any rocks 
exposed, without the necessity of going to any considerable 
distance. The kilns are usually located with reference to 
abundance and convenience of fuel, rather than of rock. The 
Trenton, Hamilton and Carboniferous limestone groups all 
contain considerable masses of nearly pure carbonate of 
lime, which of course afford the best of lime. The Magne- 
sian limestones are also largely burned for lime, less sand 
being required for making mortar with this kind of lime- 
stone than with the purely calcareous. 
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NON-METALLIC MINERALS OF ECONOMICAL VALUE. 

COAL. 

The investigations of the geological corps in Iowa have 
been, up to the present time, confined almost exclusively to 
the region lying to the north and east of the Des Moines 
river, and the explorations to the south of that stream have 
been limited to its immediate vicinity. As the great body 
of the coal region of the State is believed to lie to the south- 
west of the Des Moines, it would be premature, at the pre- 
sent stage of progress of the Survey, to attempt to enter 
into a general account of the coal-bearing strata of Iowa. 
The localities which have thus far been examined are 
chiefly along the edge of the basin, and in detached patches 
of limited extent, where the beds of coal are thinner, and 
of poorer quality than they will be found to be farther in 
towards the centre of the basin, as we are justified in assert- 
ing from the results of the explorations which have already 
been made. To attempt to estimate the number of square 
miles occupied by workable coal-beds, or to give an approxi- 
mation to their average thickness, would be entirely f>rema- 
ture at the present time. There is an extensive district in the 
portion of the State which has already been explored, over 
which the superficial deposits are so deeply spread, that but 
little more can be sdid of it, than that it is, in all proba- 
bility, in part occupied by limited patches of rocks belonging 
to the Coal-measures ; while the question whether there are 
workable beds of coal associated with these outliers can be 
only decided by borings and other expensive explorations, 
which it was not within the province of the Geological 
Survey to have carried on. 

An examination of the preceding pages, especially of Mr. 
Wobthen’s Report on the Des Moines' valley, and of the 
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chapters* devoted to the county geology, will serve to give 
*an idea of the nature of the deposits of coal along the east- 
ern edge of the basin. It will be seen that there is no regu- 
larity in the number or thickness of the beds at localities 
which are comparatively near each other, the .whole ar- 
rangement of the materials of the coal and the associated 
rocks indicating great irregularity in their mode of depo- 
sition and of the surface on which their accumulation took 
place. There appear to be in most of the localities, where 
the rocks are best exposed, two beds of coal ; and where best 
developed, the heaviest may sometimes reach five feet in 
thickness. On the north side of the Des Moines, the beds 
rarely exhibit that amount of good workable coal, but such 
have been already noticed on the south side. At one locality, 
near Hillsborough, in Henry county, two beds of four and 
three feet in thickness, are so near each other that they 
may be profitably worked as one, since they are only sepa- 
rated by about ten inches of shale. A little west of Ottumwa, 
there is a thickness of five feet of good coal exposed, and 
probably a second seam which has not yet been found. 

The explorations which have been made in search of coal 
in Iowa have been but limited, and it has been nowhere 
wrought, except where cropping out naturally in exposures 
convenient of access, and. fo^ local consumption. The de- 
mand has, as yet, been small, owing to the recent settlement 
of the interior of the State, and to the fact that the beds on 
the west side of the river, in Illinois,*are more conveniently 
situated for supplying the valley : as the interior counties 
become filled up with inhabitants, the use of this kind of 
fuel will rapidly increase ; and the time witt soon come, 
when coal-mining will become an important branch of 
business, and one in which all will be more or less directly 
interested. Up to the present time, however, this kind of 
work has not been prosecuted with any regularity or sys- 
tematized organization of labor by skilled workmen, so that 
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the price of the coal has been much greater than it will be 
hereafter, when the mines come to be worked on a more 
extensive scale and in a more business-like manner. 

The coals of Iowa are all of the bituminous class. They 
are fat, adhesive and close-burning, the coke melting down 
into a solid mass, and, therefore, requiring frequent stirring 
to effect a complete combustion. There is no essential diffe- 
rence between the average of Iowa coals and of those of 
Illinois : they contain from thirty-five to forty per cent of 
volatile bituminous matter, and from forty-five to fifty of 
fixed carbon. The amount of ash varies from one to twenty 
per cent ; but, in the better class of coals, it does not usually 
much exceed five per cent. 

A considerable number of analyses have been made, in 
order to acquire a correct idea of the constitution of the 
coals in Eastern Iowa, and specimens will hereafter be ex- 
amined, as they are collected from other portions of the State 
during the progress of the Survey. No ultimate analyses, or 
determinations of the amount of oxygen, hydrogen, ni- 
trogen and carbon, have been made, this matter being left 
for future investigation. In a practical point of view, the 
most important question in regard to the condition of the 
western coals is one that could not well be answered by che- 
mical analysis, but, rather, by a mechanical operation per- 
formed on larger quantities of the material than it was 
always in our power to collect, even had it been desirable. 
The question to whicli reference is here made, is in regard 
to the quantity of sulphuret of iron, or pyrites, mechanically 
mixed with the coal, the amount being frequently so conside- 
rable as to materially impair its value. Besides the sulphuret 
of iron, there is often more or less gypsum, and, occasionally, 
carbonate of lime, present in the coal, the gypsum and py- 
rites being frequently associated together and forming thin 
plates filling the joints of the coal. Near the outcrop of the 
beds where the coal has been exposed to the weather, the 



400 


CHEMSTBT AKD ECONOMICAL OEOLOaT. 


Bulphuret of iron is found to have become decomposed, and 
a large portion of it removed as a soluble sulphate, while 
the remainder of the iron, in the form of a hydrat^ per- 
oxide, discolors the coal and the adjacent rock. The presence 
of these substances renders the coal unpleasant to burn in 
open grates, and injurious in its effects on the metals in con- 
tact with which it is ignited. Besides this, those coals which 
contain pyrites and gypsum cannot be transported to any 
distance, without losing much of their value by slacking, or 
crumbling into small fragments. The quantity of these dele- 
terious substances, disseminated through the coal, is so 
variable in different portions of the same bed, and even in 
samples taken from the immediate vicinity of each other, 
that no inference could be drawn from the analytical exami- 
nation which would be of much value, unless an average 
was taken of several hundred pounds of the material, care- 
fully sampled, and even then a more reliable opinion could 
be obtained from an inspection of the coal lying in quantity 
at the mine. 

The method of analysis adopted, was as follows : All 
coals contain a little hygrometric water, or moisture me- 
chanically disseminated through their mass, which must be 
taken into account in estimating their value. This water is 
entirely driven off at a temperature of 212’ F.; and the quan- 
tity present was determined by drying a small sample of the 
coal, coarsely pulverized ip the air-bath at a temperature a 
little above that of boiling water, until no farther loss of 
weight took place. 

The amount of water in the different specimens analyzed 
is very different, but appears to be dependent, in a great 
degree, upon the length of time which has elapsed since the 
coal was taken from the bed, and the conditions under which 
it has been kept. That this is the case, will be evident from 
the following 'experiments. A sample of coal from Rock- 
Island, taken from the bed, in September 1856, and analyzed 
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in November, was found to contain 7.96 per cent of water ; 
but, after having remained another year in a dry and warm 
room jxposed to the air, it was ascertained to have parted 
with over half its hygrometric moisture, losing at that time 
Only 3.44 per cent by exposure to a temperature of 212- 
220“ F. Another sample of coal from Webster county (north- 
east quarter of Sec. 18, T. 88, R. 28), gave the following 
results : The specimen analyzed, after liaving remained 
about two months exposed to a summer temperature in a 
dry room, gave 14.95 per cent of water : the same, after 
remaining a further period of six months under the same 
conditions of dryness, contained only 6.6 per cent of mois- 
ture. Another sample of coal, from the Big Muddy river in Il- 
linois, which was collected in 1852 and had remained in a 
dry place for five years, lost 5.37 per cent of water on being 
dried at 212°. The slowness with which these coals part 
with the moisture which they contain, and which appears 
to be only mechanically mingled with the carbonaceous 
matter, is indeed surprising. The amount of water in the 
difierent coals examined varies from three to fifteen per cent : 
the specimens which came from the smaller detached basins, 
or the edge of the basin, evidently contain considerably 
more water than those which were obtained farther to th'e 
southwest. This is, undoubtedly, owing to the greater solidity 
of the coal, when it occurs in heavy beds and has been 
pressed down by a heavier weight of superincumbent rock. 

A remarkable fact, in connection with the determination 
of the water present in the specimens of coal, has been no- 
ticed. In numerous instances, after the sample, in the form 
of a coarse powder, had been dried for several houri^ in the 
air-bath, at a temperature a little above that of boiling wa- 
ter; during which time it had gradually lost weight until all 
the water seemed to have been expelled, on continuing the 
operation for some time longer, a slight, incrc'ase of weight 
would hec^e perceptible, and the coal would continue to 
[ Iowa Subvet.] 61 
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grow heavier, until a gain of several tenths of a per cent of 
the original weight had been made. This iippears to be owing 
to the slow oxidation of the sulphur which all these coals 
contain in a very finely-divided state, disseminated in in- 
visible particles through the mass, and, perhaps,, partly in 
combination with iron. 

After thus determining the amount of water, the quantity 
of matter volatilized from the coal by ignition in a. closed 
crucible was ascertained, and then the amount of fixed car- 
bon by burning the coal with access of air. As the result of 
these operations, we have the proportion of gaseous or vo- 
latile matter and that of the coke or fixed residuum, and, 
finally, that of the ash, or the inorganic and incombustible 
portion of the coal. 

The quantity of sulphur was determined, on samples of 
the coal picked clean from all the pyrites visible to the eye, 
by digesting the substance with chlorate of potash and chlo- 
rohydric acid until complete oxidation had taken place. The 
solution was then evaporated down to expel the excess of 
acid, and the sulphuric acid precipitated by a salt of baryta. 

The following analyses will exhibit the general composi- 
tion of the coals of Iowa basin, and a few samples of coals 
used in Iowa from the adjacent State of. Illinois have also 
been examined for comparison. 


Specimen collected at HavilVs coal-bank, near New-Buffalo. 

This is an impure cannel coal, holding a position in point of che- 
mical composition about midway between a pure cannel coal and a 
highly Bituminous shale. It has a finely laminated structure, a rather 
dull lustre, and a tendency to a conchoidal fracture. It is traversed 
by numerous joints, or thin cracks, which are filled with sulphbret 
of iron. 

The analyses*gave : 
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Water 

Volatile bituminous matter 

2.87 

36.39 

Total volatile matter 

89.26 

Fixed carbon 

Ash 

40.82 

19.90 

Coke 

G0.72 


99.98 


99.98 


The amount of sulphur present, in a form not perceptible to the 
eye, was found to be 0.19 per cent, that being the smallest per- 
centage of sulphur observed in any specimen analyzed. The ash was 
pulverulent, and of a light reddish grey color. 

Composition, calculated on the coal dried at 212" ; 


Volatile 

37.47 

Fixed carbon 

42.03 

Ashes 

20.48 


99.98 


This coal would be a good material for the nianufacture of gas; 
but it appears to occur in too thin a stratum to be capable of being 
worked with i)rofit ( See section of llavill’s coal-bed, page 124). 


Specimen marked "Loieer coal : 2S-inch seam, near New-Buffalo, Iowa." 

This is a coat of a rather irregular fracture, having tolerably 
well-marked lines of bedding. The fractured suiTace in the direction 
of these lines is rough and uneven, being made up of portions having 
a pitch-black color and brilliant lustre, and other portions with a dull 
surface and lighter shade of color. It is intersected by niuuerous 
thin scams of sulphate of lime, which are perpendicular to the 
lamination of the coal; and divide it into small blocks of irregular 
shape and size. 

The analysis gave, on the substance dried at the ordinary tem- 
perature : 


Water 

Other volatile substances 

3.13 ] 
38.77 ! 

1 Total volatile 

41.90 

Fixed c'arbon 

Ash 

49.08 ] 
9.02 1 

100.00 

1 Coke 

68.10 

moo 


Reduced to substance dried at 2129 F. : ' 
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Yolatile combustible matter 

40 02 

Fixed carbon 

50.07 

Ash 

9.31 


100.00 


The color of the ash was light : it was quite pulverulent and 
infusible. The coke is hard and brilliant, and thoroughly fused. 

A separate determination of the amount of sulphur present in 
the picked portion of this coal, gave 1.57 per cent. 

For a description of the l)ed from which the above sample was 
taken, see page 124. The thickness of the bed does not appear to be 
sullicient to encourage working, aldiough the quality of the coal, 
to judge fi-om the specimen, is fair. 


Specimen from Rock island, Rlinois. 


This coal is nearly connected in geographical position with those 
which have been previously noticed. The specimen analyzed was 
from the bed of Messrs. Thomas & Co., and is extensively mined 
for the supply of the river towns, from Davenport as far up as 
Dubuque. It has a rather regular fracture, with well-marked lines 
of bedding. The fractured surfaces, parallel with the thin lines, are 
coated with a dull fibrous material, which has a perceptible vege- 
table structure, and resembles charcoal in appearance, and is usually 
called mineral charcoal. It soils the lingers readily when handled, 
while the fractured surfaces at right angles to the bedding are quite 
clean. The specimen analyzed is intersected by numerous minute 
seams, or thin plates, of gypsnm; while portions of the coal from 
the same locality contain sulphuret of iron, although less in quan- 
tity than in most of the coals of this region. When heated it swells 
up a very little, and leaves a porous coke, which retains the form of 
the original coal. 

The analysis gave, on a specimen which had remained in a dry 
room for one or two months : 


Hygrometrio moisture 
Yolatile combustible matter 
Fixed carbon 
Ash 


I Total volatUe 
87.77 ) 


53.15 

1.12 



45.73 

54.27 


100.00 


100.00 
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Or, calculated on the coal dried at 212 ^ F. : 

Yolatilo combttstiblo substances 41.03 

Fixed carbon 57.75 

Ash 1.22 

100.00 

The amount of ash is smaller than in any coal which has yet 
been analyzed from this region. Its color is light reddish gray, and 
it is light and infusible. 

The quantity of sulphur present in the clean picked coal was 
0.72 per cent. 


Specimen from the Lower coal seam at La Salle, Illinois. 


As the La Salle coals arc extensively used in Northeastern Iowa, 
analyses were made of the samples collected at that place, one from 
the lower and the other from the upper bed. The specimen from the 
lower bed which was analyzed is a tolerably firm coal, breaking 
with a rather smooth fracture, and exhibiting alternate bands of 
more and less compact glossy substance. It contains some gy 2 ) 8 um 
in thin plates scattered through it. When heated 'over the sjurit 
lamp, it softens and swells up a very little and burns, leaving a wry 
porous coke. 

The analysis gave the following results : 


Water 

Volatile combustible matter 

Fixed carbon 

Ash 


5.62 

1 Total volatile 

42.59 

36.97 ) 

51.15 1 

iCoko 

57.41 

6.26 ) 

100.00 


100.00 


Composition calculated on the substance dried at 212° : 


Yolatilo combustible matter 

39.17 

Fixed combustible 

54.19 

Ash 

6.64 


100.00 


The ash is pulverulent, and of a deep chocolate-brown color. The 
coke has a metallic Justre and is thoroughly fused, without having 
swollen up to any considerable extent. 

A separate trial gave as the amount of i^ulphur present in the 
coal, in the picked portions, 1.18 per cent. 
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The mean of five analyses of specimens from the lower bed of the 
La Salle coal basin, by Mr. Piutten, of the Illinois Geological 
Survey, gives the following results* : 


Moisture 6.2 

Volatile 39.2 

Pixed carbon. 45.7 
Ash 8.9 


100.00 


Specimen from the Upper Coal-seam at La Salle, from the shaft of the 
La Salle Coal Mining Company. 


This coal, in hand specimens?, closely resembles that from the up- 
per bed, and the analysis does not indicate any material difference. 
The lower bed is generally preferred, as being a little more free from 
pyrites, and bearing transixsrtation better. When heated over the 
S2>irit-lamp, this coal swells up a little, and bakes together into a 
spongy coke with a metallic lustre on the surface. 


The analysis gave : 




Moisture 

7.07 j 

^ Total volatile matter 

\ 

42.19 

Volatile and eoinbustiblo 

34.52 I 

b'ixed carbon 

46.53 ] 

[ Coke 

57.81 

Ash 

11.28 ! 

\ 



100.00 

, 

100.00 


Composition of the coal dried at 212” - 220” : 

Volatile combu^iblo matter 37.39 

Fixed combustible matter 50.40 

Ash 12.21 


100.00 


The ash is light and infusible, and of a reddish-grey color. A sepa- 
rate determination gave as the amount of sulphur, 0.63 per cent. 

The La Salle coals, together with those Irom the vicinity of Bock 
island, are supplied in large quantities to the towns bordering on 
the Mississippi river, north and south from the last named place. 


* Report on La Salle Coal Mining Company’s property, by the State Geologist. La 
SaUe, 1866. 
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Specimen from Cox's coal bank, tu>o miles north of Hillsborough, l'«n 
Buren county : Upper portion of seam. 

A pretty compact and tolerable firm coal, with indications of fine 
lines of bedding : fracture, parallel with these lines, souu'what con- 
choidal ; color pitch-black, and lustre quite brilliant, with tlie ex- 
ception of occasional i)atches of fibrous material ; intersected by 
plates of sulphate of lime, which are parallel with each other, and 
hardly exceed writing-paper in thickness : tarnished with pavonine 
tints. 

The analysis gave : 


Moisture 

Volatile combustible 

7.92 1 
41.74 ! 

1 Total volatile 

49.00 

Fixed carbon 

Ash 

40.70 ] 
3.f)8 I 

1 Coke 

50 34 


100.00 


100.00 


Composition of the coal reduced to the dry substance : 

Volatile coiubastiblo substances 45.S13 

Fixed carbon r)0.78 

Ash 3.81) 

lUO.OO 

Th<^amount of sulphur present in the specimen analyzed was only 
0.29 per cent. The ash is white and light. 

This coal contains quite a small amount of ash, as comimred with 
other sam])les from this region ; and is, altogether, one of the l)cst 
varieties which has been met with in low'a. 


Specimen from Dr, Cron's bank, two miles north of Hillsborough, Van 

Buren county. 

This specimen closely resembles the last described one from the 
same locality. It lias, how'ever, more fibrous substance, or mineral 
charcoal, between the layers ; but is almost entirely free from foreign 
substances, such as pyrites and sulphate of lime. When heated over 
the lamp, the fragments swell up and fuse t(^ether into a porous 
coke. 

The analysis gave : ' 
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Moisture 

Volatile and combustible 

Fixed carbon 

Ash 


5.80 

87:98 

84,85 

2.87 

100.00 


I Total volatile 
I Coke 


48.28 

56.72 

100.00 


The composition of the coal, as fully dried at the temperature of 
212", is : 

Volatiie and combustibic substances 40.11 
Fixed carbon ' 57.89 

Ash 2.50 

100.00 


The amount of sulphur in this coal is 0.55 per cent. The ash is 
flocculent and white. 

This specimen and the preceding one are among the best which 
have, thus far, been obtained in the State. The amount of ash which 
they contain is small, and the quantity of sulphur less than is usual 
in western coals. 


Specimen from Slaughter's coal bank, two miles above Farmington, Van 

Buren county. 

This coal is quite compact and breaks with an irregular fracture, 
somewhat conchoidal, in a direction parallel with the lines of bed- 
ding, which are very numerous and close together, but almos# obli- 
terated. The lustre is not very brilliant. It contains a little pyrites 
and sulphate of lime, in occasional irregular plates and blotches. The 
coal, on being heated, fuses readily to a porous coke. 

The analysis gave as follows : 


Moisture 8.62 

Volatile combustible substances, 88.08 
Fixed carbon 47.42 

Ash 5.88 

100.00 


I Total volatile 
I Goko 


46.70 

58.80 

100.00 


As calculated on the coal free from moisture, the composition will 
be : 


Volatile and combustible, substances 

Fixed carbon 

Ash 


41.67 

61.90 

6.43 
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• The ash is reddish-white in color. A special determination of the 
sulphur in the clean picked coal gave 1.02 per cent. 

This coal, to judge from the specimen analyzed, is of fair quality, 
and will bear transportation rather better than the average of Iowa 

coals. 

♦ 

Specimen from south side Des Moines river, one-half mile from Farming- 
ton, Van Buren county. 

This specimen is a tolerably compact coal, with indistinct and 
irregular lines of bedding. Its fracture parallel with the bedding 
is irregular, being partly conchoidal and exhibiting patches of mi- 
neral charcoal, alternating with pitch-black brilliant and highly 
bituminous portions. It contains .some sulphuret of iron irregularly 
scattered through the mass, in thin layers parallel with the bedding 
and in small nodules. When heated, it swells up and fuses to a porous 
mass. 


The results of the analysis were as follows ; 


Moisture 4.G2 ] 

Volatile combustible matter 37.27 1 

1 Total volatile 

41.89 

Fixed combustible matter 51.10 ) 

Ash 7.01 5 

' Coke 

1 

58.11 

100.00* 


100.00 

The- composition, as reduced to the coal when entirely free from 

moisture, will be : 



Volatile combustible 

39.07 


Fixed carbon 

63,58 


Ash 

7.35 



100.00 



The ash is bulky and of a light reddish color. For a notice of the 
locality where the coal was obtained, see page 155. There appears 
to be a thickness of four and a half feet of coal, separated into two 
seams by sixteen inches of slate. 

• 

Specimen from Manhard's coal bank, two miles southwest of lowaville. 

Van Buren county. 

This coal is, as far as can be judged from the sample taken for 
analysis, of rather inferior quality, being much mixed with sulphuret 
of iron, which has decomposed and-incrusteil it with a white efflo* 
[ Iowa Subvit.] 62 
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rescenoe. It is thinly laminated) and breaks with an irregular 
ture, which is somewhat conchoidal on the sur&ces parallel with the 
bedding, and exhibits portions of jet-black color and brilliant lustre 
in which no strubtore is visible, intermixed with small patches of 
fibrous iqpterial. 

The analysis gave : 


Moisture 

Volatile combustible matter 

7.76] 
40.23 i 

t Total volatile 

1 

47.99 

' Fixed carbon 

Ash 

48.11 ; 
8.90 ! 

1 Coke 

- 62.01 


100.00 


100.00 

Or, reduced to the dry coal : 




Volatile combustible 

43.62 


Fixed carbon 


62.15 


Ash 


4.23 




100.00 



The ash is small in bulk and of a dark color, indicating the pre- 
sence of considerable iron in the sample. The amount of sulphur 
present in portions of the coal, which have been picked, was 1.69 
per cent. , 

From Mr. Worthen’s description, on page 161, this sample ap- 
pears to have been taken from a bed of coal of irregular thickness, 
varjring from three to five feet, which has been opened at several 
points within the distance of a mile. 


Specimen from Business-comers, Van Buren county, 

'V, 

This coal is finely laminated, and tolerably compact. Between the 
layers there are thin portions of fibrous substance or mineral char- 
coal, so that it cannot be handled without crocking the fingers. In 
the specimen analyzed there is no pyrites or gypsum present in visible 
particles, but the joints perpendicular to the bedding are stained 
with iron rust. 

. The analysis gave : 


Moisture 5.42 

Yolatila combustible snbstsnee 89.89 
JFized carbon 47.80 

7^9 


I Total volatile 
jCoke 


44.81 

55.19 


100.00 


moo 



oaoimr or vawju 

WMohjiigredttced to the dry substance, gives : 

' Volatile combustible matter ' 41.66 
Fixed 50.64 

Ash ‘7.81 

100.00 

The ash is light-colored and pulverulent. A determination of the 
sulphur present gave 0.49 per cent. 

This appeal's to be a fair quality of coal, containing but a mode- 
rate amount of sulphur. It is not, however, as well calciilated to 
bear transportatfon as some of the Iowa coals, nor is it as cleanly to 
handle. 

For a notice of the locality from which this specimen was ob- 
tained, see page 225. 

‘Specimen from Colburn’s bank, opposite Fort Dodge, Webster county. 

This coal is made up of alternate layers of more or less dense ma- 
terial. The most compact pitch-black and brilliantly lustrous layers 
break with a conchoidal fracture : between them there is some fi- 
brous substance, which contains iron pyrites finely disseminated 
through it. There is a little gypsum in fine reticulatiops scattered 
through the mass. 

The following are the results of the analysis : 


Moisture 

13.02 i 

[ Total volatile 

60.56 

Volatile combustible matter 

87.64 ! 



Fixed carbon 

43.06 j 

|Coke 

49.44 

Ash 

C.38 1 


109.00 


100.00 


Reduced to the perfectly dry material, the composition will be as 
follows : 

Volatile combustible matter 4S.16 

Fixed carbon 49.50 

Asb 7.34 

moo 

The ash is light-reddish in color. The sulphur was not determined. 
The quality of this coal, to judge from the sample analyzed, is 
tolerably fair. The quantity of water it contains is uncommonly large. 

Q^e bed from which this specimen was obtained, as noticed Ity Mr. 
Wdttvnik on page 178, is about 2i feet in thickness. 
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Specimen from the northeast quarter of Section 18, T, 88, R. Ii8, Webster 

county. 


The specimen firom this locality is of a very fair quality, being < 
tolerably compact, finely, but indistinctly, laminated, and quite ho- 
mogeneous in its texture. It breaks into cubical fragments ; the part- 
ings between the layers exhibiting traces of fibrous structure. There 
are but few traced of sulphurct of iron or gypsum in the specimen. 

The following are the results of the analysis : * 


Moisture 14.95 

Volatile combustible substance, 34.98 
Fixed carbon 42.89 

Ash * 7.18 


I Total volatile 
I Coke 


100.00 

Or, reduced to the substance as dried at 212° : 

Volatile combustible substances 41.13 

Fixed carbon 5.0.43 

Ash 8.44 


49.93 

60.07 

^ioo 


The ash is light and pulverulent, and of a reddish color. A deter- 
mination of the sulphur gaye 0.81 per cent. 

The bed from which this specimen was taken is given by Mr. 
WoRTUEN, on page 174, as being irom 4^ to 5 feet in thickness. The 
specimen, of which the analysis is given above, is probably better 
than the average of the bed jfrom which it was taken, as this is no- 
ticed as' containing rather more than an average amount of siilphuret 
of iron. 

■ \ 

Specimen from the southeast of Section 13, To 88, IZ. 28. 

i 

i 

This specimen is of quite inferior quality, and not at all suited for 
transportation to any distance. It is very distinctly bedded, and liable 
to &11 to pieces by brooking parallel to the lamination, in' conse- 
quence of the oxidation^^of the sulphuret of iron, which occupies 
innumerable small fissures^ both parallel with, and at right-angles 
to, the bedding. A considerable portion of this specimen is made up 
of the soft fibrous nunera^ charcoal. 
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The snaljsis gave : 


Moisture 9.46 ) 

Volatile oombustiblo matter, 83.69 > 

Total volatilo 

43.15 

Fixed carbon 89.66 ) 

Ash 17.i9 ) 

Coke . 

56.85 

100.00 


100.00 

Or, as calculated on the dry substance : 

. 

Volatile add combustible 

37.21 


Fixed carbon 

43.80 


Ash 

18.99 

moo 



The ash was of a dark color and quite ferruginous. The amount 
of sulphur was determined on a sample of the specimen pulverized, 
without picking out the particles of visible pyrites ; which, in this 
case, was impossible, owing to the intimate mixture of the pyrites 
with the coal. As thus estimated, the quantity of sulphur was found 
to be 2.52 per cent, equivalent to 4.37 of sulphuret of iron. It is 
evident from the above analysis, that if the specimen analyzed was 
a fair specimen of the coal from this locality, it is not iit for use, if 
anything better can be obtained. (See page 174.) 


Specimen from Dr. Fuller's bank, near Eldora, Hardin county. 


The specimen analyzed was taken from the lower part of the bed, 
and represents its least sulphurous portion ; but there is a conside- 
rable amount of pyrites irregularly disseminated through it. Like 
much of the coal of this region, it contains so much of the soft fibrous 
charcoal-like substance, that it cannot be handled with convenience. 
When heated in the crucible, it swells up a very little and splits into 
thin plates, but does not fuse. 


The following are the results of tho analysis : 


Moistnro 12.46 

Volatile combustible sabstanoe, 85.73 
Eized carbon 48.64 

Ash 8.18 


I Total volatile 
I Coke 


48.18 

61.82 


100.00 

As calculated on the dry substhnee : 


100.00 
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Volatile oombostibre sttbstanoes 40.81 

Fixed carbon . 49.85 

Ash 9.84 

. 100.00 

The ash is a mixture of white and light-red portions : the sulfdiur 
was not specially determined. 

For a notice of the locality, thickness of the bed and other particu- 
lars in regard to its occurrence, see pages 269 - 271. 


Specimen from Slaughter’s bank, near Newton, Jasper county. 


The quality of the Coal at this locality varies considerably in dif- 
ferent portions of the bed : most of it is very sulphurous, containing 
a great deal of pyrites and gypsum deposited in all the minute 
seams and cracks, giving some of the specimens, when freshly bro- 
ken, the appearance of having been gilded. The fractured siirlaces, 
parallel with the planes of deposition, are covered with fibrous, soft, 
charcoal-like substance. Fragment^ heated over the spirit-lamp fuse 
to a porous but coherent mass, having a spongy texture and a bril- 
liant metallic lustre on the exterior. 

The analysis gave the following results : 


Moisture . 8.38 

Volatile combustible matter, 41.72 
Fixed carbon 44.51 

Ash - 5.44, 

moo 


I Total 
I Coke 


volatile 


60.05 

49.95 

moo • 


The composition reduced vti> the entirely dry substauce, is as 
follows : 

Volatile combustible substances 45.51 

Fixed carbon 48.56 

Ash 5.93 


100.00 

The ash is of a light-reddish color. 

In this and the proceeding specimen the quantity of sulphuret of 
iron waif not only large, but was so Irregularly distributed throughout 
the mass, that no opinion could be formed of the value of the ctml 
from the analysis of ' a single specimen. To determine its amoUiit 
satisfactorily, a portion taken so as to represent the average cmnplt- 
aition of the coal would be required'; for this'purpose; a large quantity 
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of the njaterial ^ould have been pulverized and properly sampled. 
As near as could be estimated by the eye, the amount of sulphuret 
of iron present in this coal, was not, on the average, less than three 
or four per cent. 

Froih the analyses which have been given in the pre- 
ceding pages, an opinion can he formed as to the quality of 
the coal on the eastern borders of the eoal-field of Iowa. 
As before remarked, it would not b§ proper to infer, from 
the character of the beds occurring in this part of the 
basin, that thicker and heavier deposits may not be found 
in a southwest direction, towards the centre of the basin. 
The. extreme tenuity of the formation, as we approach its 
limits on the north and northwest, would .give ground for 
expecting thinner beds and a poorer quality of coal, than 
Would be found where the strata belonging to this period 
are developed on a more extensive scale. According to the 
feports of the Geological Survey of Missouri, the thickness 
of the Coal measures, in the northern part of. that State, 
exceeds 700 feet ; and in Central Illinois there seems to be 
an equal, if not greater, development of the series. On the 
Des Moines, however, the actual amount of strata belonging 
to this position, observed in any one section, is evidently 
considerably less than this, no exposure having been yet 
measured which would give much over a hundred feet; and 
how much the entire thickness of the coal-series exceeds 
this, in that region, is still a matter of uncertainty, although 
it is not probable that it goes over a hundred and fifty feet, in 
its maximum development. 

One effect of the thinness of the series will be, that few 
underground workings, or expensive shafts and machinery 
for raising water, will be required. The coal will be wrought 
in numerous localities, by small parties, to satisfy the de- 
mand of the vicinity, and not on a large scale, by companies, 
for export to distant regions. , 

Fir^daif. TbiB substance is the usnal associate of coal. 
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being, almost everywhere, the floor on w^hich that substance 
has been deposited, and, in the quadruple association of 
coal, iron-ore, limestone for flux and fire-clay, in the Coal 
measures, completing the series of materials required for 
the rapid and cheap production of iron. 

There are numerous localities in .Iowa, where a clay suit- 
able for making fire-bricks, pottery, and other useful articles 
of the kind, has been noticed : they are all in strata belong- 
ing to the Coal measures. It is not known that the manufac- 
ture of fire-brick has been attempted ; but there are several 
places in the. State, where pottery of the coarser kind is 
turned out in considerable quantities. For reference to the 
locality of various beds of fire-clay already discovered, see 
pagfes 197, 207, 218, 230, 257 and 272. 

Material for common bricks. The manufacture of common 
bricks is one of the most important branches of that indus- 
try to which the resources of the State ar6 made available, 
with the exception of coal-mining: there is no business 
depending on the use of material furnished by the inorganic 
kingdom which will continue to employ so large an amount 
of capital and labor, as this does. In those regions of the 
.State where outcrops of rock are distant, the chief depend- 
ence of the inhabitants for building materials will be brick; 
and as the scarcity of good building material is chiefly in 
the district occupied by the Coal-measures, the want will 
be more easily supplied, since fuel for burning the brick 
will be found close at hand, in those places where the rocks 
are not durable enough for use, as it is frequently the case in 
this portion of the series. The material for brick-making 
is found everywhere in this State, in the superficial forma- 
tions, which are spread so thickly over the surface. The 
mixture of clay and sand, which constitutes the larger por- 
tion of the prairie deposits, is usually well adapted for this 
purpose, although sometimes too calcareous to bum into ft 
strong compact brick. By judicioui[i selection of mateiial; 
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however, good material for this manufacture may be ob- 
tained in almost every district of the State, without going 
to any considerable distance. . 

Gypsum. The presence of gypsum in large quantities in 
the interior of the State seems to be a well -ascertained 
fact, and there can be no doubt that Iowa will be able to 
supply the neighboring States with an abundance of this 
valuable material. The localities where gypsum has been 
found, are in the vicinity of Fort Dodge : for a notice of 
them, see Mr. Worthen’s Report in a preceding chapter, 
pages 175 to 178. There is every reason to suppose that 
farther explorations will reveal the existence of other de- 
posits ; but those which are already known are capable of 
furnishing an almost inexhaustible supply. 


METALLIC ORES ASSOCIATED WITH THE VARIOUS GROUPS. 

IRON. 

Iron-ore in the Coal measures. The presence of iron ore in 
connection with the coal-bearing strata, throughout the Mis- 
sissippi valley, seems to be rather an exceptional occurrence 
than a general condition of things, as it may be said to be 
in many other parts of the world. In England, especially, 
the iron ores associated with the coal are of the greatest 
importance, and furnish the larger portion of the material 
from which this metal is obtained. In this country, Pennsyl- 
vania, Maryland, Virginia and Ohio seem to be the most 
favored States in regard to the abundance of iron ore in the 
Coal measures. The more Western States, Illinois, Michigan, 
Missouri and Iowa, are much less bountifully supplied with 
ore in this geological position ; although there are immense 
deposits in some portions of the Mississippi valley, in rocks 
[Iowa Subvit.] , 68 
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belonging to various members of the geological series below 
the coal. Thus, on Lake Superior and in Missouri, the accu- 
mulation of the best and purest ores in the azoic series are 
truly astonishing in quantity; and in Wisconsin, Illinois and 
Missouri, there are very important deposits in the palaeozoic 
series, in various positions from the Lower Helderberg lime- 
stone downwards as far as the Clinton group. It is possible 
that future investigations in the Coal series of the Western 
States may reveal deposits of iron ore in that position ; but, 
taking into consideration the character of the coal, and other 
circumstances, it is hardly possible that, even if such were 
discovered, they would become of much importance for a 
long time to come. 

However, as the geological surveys are still in progress in 
several of the States bordering ofh the Upper Mississippi, in 
which a large amount of surface is covered by the coal- 
bearing strata, and which have been as yet but imperfectly 
explored, it would be premature to speak positively on this 
matter. 

The extreme tenuity of the Coal measures in that part 
of Iowa which has aijpcady been examined, would, of itself, 
lead* to the idea that’, heavy deposits of iron ore would not 
be likely to be found in that geological position. There are 
some localities, howevfer,'. where the presence of iron has 
been noticed : the only^one which has fallen under the notice 
of the geological .corps, 'is that at Crawford’s mill on Skunk 
river, described by M!r. Worthbn on page 213 of this Report. 
The bed is stated to be from two and a half to three feet 
thick; but as nothing is I known in regard to its superficial 
extension, it would be impossible to pronounce positively on 
its value. The ore ’^s a hydrous peroxide of iron, containing 
considerable insoluble argillaceous matter, but no carbonic 
acid. A partial analj^is gave : 
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Water 

17.69 

Insoluble silicates 

24.52 

Sulphuret of iron 

trace 

Peroxide of iron 

58.27 

Alumina, lime, magnesia and phosphorio 


acid 

traces 


100.48 

58.27 of peroxide of iron =: 40.70 of mctallio iron. 

The slight excess in the analysis indicates that a little of the iron 
was present as the protoxide. 

The amount of earthy matter in this ore is too great to 
allow of its being considered a good ore, although it might 
possibly be used to advantage, if its assoeiation were such 
that it could be mixed with other ores. The fact that it is a 
hydrous peroxide, and not an earthy carbonate, would indi- 
cate that it was not likely to form a very persistent mass ; 
but, on the other hand, that it would probably be found to 
be a mass of limited extent, which had originated from the 
decomposition of pyrites. 

Iron-ore in the Niagara limestone. The deposits of ore in 
connection with the strata of the Clinton group in New- 
York and Wisconsin are of considerable importance; and 
the Clinton and Niagara groups being merged together west 
of the Mississippi, and^ so far as we yet know, not to be 
separated from each other, it was natural to suppose that 
the extensive deposits of iron ore, which have been reported 
as occurring in the Niagara limestone of Iowa, might prove 
to be of considerable importance. The results of all the ex- 
plorations we have made in the region in which iron has 
been noticed in. this connection are, that there is little pro- 
bability of workable beds of ore being discovered in any of 
the groups below the Coal measures. The Lower Helderberg 
rocks occupy so small a space, and are so diminished in 
thickness from What they are in New-York and to the 
southwest, that there is W little chance of finding any- 
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thing of importance associated with that group; while the 
character and position of the ore found, in the Niagara 
beds in Iowa is such as to indicate that it will not be found 
in extensive and persistent beds, but only in irregular and 
disconnected patches, and not of sufficient extent to he 
capable of being worked with profit. 

The reported localities of iron-ore in Iowa are situated 
chiefly in Jackson county, near the Makoqueta river and on 
the branches running into it from the north side, especially 
Brush, Ifarmcr’s and Lytle’s creeks; and this district has 
been pretty thoroughly examined during the progress of the 
Survey, but no discoveries of any importance have been 
made. There are, it is true, numerous fragments and small 
masses of brown hematite ore lying upon the surface in some 
portions of that region; and these have, naturally enough, 
among those not acquainted with the mode of occurrence 
of the metalliferous ores, been presumed to indicate the 
existence of heavy beds of the same material in the rocks 
below. We have, however, never been able to discover a 
continuous stratum of ore, having anything like the dimen- 
sions necessary to justify the erection of furnaces for smelting 
iron. The ore seems to have originated, in some instances, 
in the decomposition of nodules of iron pyrites distributed 
irregularly through the rack ; in other cases, it has been 
deposited in the fissures and cavities of the limestone by 
springs charged with ferruginous matter, itself probably also 
the result of the decomposition of the sulphuret. That this 
last-named ore has been the source from which much of the 
peroxide was derived, is proved by the fact that the masses 
of the hematite ore are not unfrequently found, when broken, 
to contain undecomposed sulphuret of iron in the interior; 
besides, they sometimes occur in crystallizations, which 
are pseudomorphs of this mineral, showing conclusively that, 
in such instances at least, they were derived from its decom- 
position. In general, the fragments of iron oye lie scattered 
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singly over the surface, and this is not an uncommon occur- 
rence over the whole region underlaid by the Niagara lime- 
stone ; but there are some limited districts, where the 
quantity of fragments, which have been liberated by the 
decomposition of the rock, is considerable. Usually, these 
loose masses are quite small, the size of a man’s fist being 
the most common. Occasionally, the ore may be observed in 
the rock, although this is not frequently the case. When 
thus seen, the evidence of its local origin and of its neces- 
sarily limited range, is conclusive. The most interesting 
locality of this kind which was noticed was on land belong- 
ing to Mr. Bowman, 2 j miles southeast of the town of Mako- 
queta. Here is an elevated bluff of Niagara limestone, at 
whose base lie large masses of hematite ore, some of which 
are from four to six feet in length and made up of an ag- 
gregation of stalactitic columns. On tracing these masses to 
their origin, at the summit of the cliff, a tunnel-like cavity 
was discovered, lined with iron ore, as represented in the 
annexed wood-cut, figure 43, in which the part shaded with 
oblique lines indicates the ore, which had in some places a 

thickness of several inches. It 

Fio.43. — Section of iron ore deposit , , 

near Makoqueta. was cvidcnt, that in tlus locality 

the ore had been deposited from 
a ferruginous spring percolating 
through a gradually tapering ca- 
vity, which had become exposed 
'~=^ — to view by the wearing away of 
the rock, while portions of the ore had become broken out 
and slid down the face of the bluff. We need hardly add, 
after this description, that the locality is not one at which 
the erection of a furnace could be advised, although perhaps 
a few tons of ore might be got out of the cliff, or picked up 
in loose pieces around it. Several other localities were ex- k, 
amined, in which iron ore was suppose4 to be present in in- 
exhaustible quantity; but, as not one was discovered in 
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which a regular and continuous stratum of ore could be traced, 
a recapitulation of the places examined will not be neces- 
sary. 

It is not at all likely that, for a long time to come, de- 
posits, situated as these are with reference te fuel and a 
market, could be worked to a profit, even if the conditions 
were favorable in respect to quantity and quality of ore. 

On the whole, it is surprising how little ferruginous matter 
is disseminated through the rocks of the palaeozoic series in 
this part of the valley of the Mississippi. A reference to the 
analyses of the limestones given in the preceding pages of 
this chapter will show, that iron, in its various forms of com- 
bination, rarely constitutes more than from one-half to one 
per cent of the mass of the strata ; a quantity surprisingly 
small, as compared with the amount of the metal present in 
the azoic series, which constitutes the floor on which the 
fossiliferous rocks of this region were deposited. Periods of 
disturbance of the strata, and the presence of the intrusive 
rocks, seem to have acted powerfully on the dissemination 
of ferruginous matter. 


LEAD. 

The great lead deposits of the Mississippi valley may be 
classed, according to their geographical position, under two 
heads : the Upper Mississippi and the Missouri mines ; at 
the West, they are commonly distinguished as the Upper 
and Lower mines. The first of these divisions embraces the 
lead-region lying in the southwestern portion of Wisconsin, 
and including a small portion of each of the adjacent States 
of Illinois and Iowa : the second comprehends the mines 
in the State of Missouri, which lie chiefly to the south of 
the river of that name. These lead-producing districts pos- 
sess many features in common, both in regard to the geolo^- 
cal position and the mode of occurrence of the ore ; but the 
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Upper mines have always been, and will probably continue 
to be, much the most important. 

It is with that portion of the Upper Mississippi mining 
region which lies within the limits of Iowa, that we have to 
do in this Report ; but, as a correct idea of the character of 
the lead-deposits could hardly have been acquired, had the 
examination been confined to that narrow space, it will be 
necessary, for the purposes of comparison, to take into con- 
sideration and develope in as brief a manner as possible, the 
principal features of the oqpurrence of the lead ores, as de- 
duced from repeated examinations of difiercnt portions of 
the lead-region within the boundaries of each of the three 
States in which it is included. It is only after a comparison 
of the phenomena exhibited by the deposits of metalliferous 
ores in many different regions, that general opinions can be 
formed with any reliability as to the value of particular lo- 
calities; and even then, after the most careful investigation 
of vein-phenomena in all their forms, the difficulty of .the 
subject becomes apparent in the impossibility of deciding 
some of the most important questions in regard to them. 
Those who have not been made familiar with the appearances 
presented by metalliferous deposits, in many different geolo- 
gical positions, and under a great variety of circumstances, 
are very likely to be led to form erroneous opinions in judg- 
ing of matters in which there is so little seeming regularity, 
and in regard to which the almost invariable tendency of 
the human mind seems to be to exaggerate. 

The existence of lead deposits in the Northwest was 
undoubtedly well known to the aboriginal inhabitants ; but 
whether they were worked and the ore smelted into metal- 
lic lead, previous to the time of the whites, is a question of 
some doubt. It is stated that, although galena has been 
repeatedly found in the mounds, no metallic lead has ever 
been discovered among the relics of the former occupafits 
of the soil. It would seem, however, highly probable that the 
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race which had skill and perseverance enough to mine Iho 
native copper of Lake Superior, in numerous localities, and^ 
in some places, to a depth of fifty feet, in a rock muQh 
more difficult to worl^hau the limestone accompanying the 
lead ore,« would also have understood the simple process of 
smelting the lead from its pure and easily^reducible ore. 

The first discovery of lead by the white race in this 
region dates back as far as 1700, when Le Suedb made his 
famous voyage up the Mississippi, as far as the St. Peters ; 
up which stream, near the mout}^ of the Mukahto or Blue 
river, he supposed that he had discovered a mountain of 
copper ore. Although this supposed discovery was a great 
mistake, yet there is reason to believe that he did find lead 
ore at different points along the Mississippi. About twenty 
years after this, mining was actually commenced in the 
Missouri lead-region; although it was not until 1798 that it 
became a regular business, and was carried on with any 
system. It was nearly a century after Le Sueue’s discoveries, 
before any attempt was made to open the lead mines of the 
Upper Mississippi. In 1788, however, Juubn Dubuque, an 
Indian trader of French extraction, who had previously 
settled on the site of the flourishing city which is now 
called by his name, obtained a grant from the Councils of 
the Sacs and Foxes, whjch was afterwards confirmed by 
Carondelet, at that time Governor of Louisiana, of a large 
tract of land situated on the western bank of the river, in- 
cluding the rich mineral lands of that vicinity. Here he 
remained, engaged in mining and trading with the Indians, 
until his death, which took place in 1810. 

It was not, however, until about the year 1822 that 
mihing was regularly commenced in the Upper Mississippi 
valley. In that year, a number of individuals settled in the 
vicinity of Galena, and engaged in the business of dij^ng 
for lead; and so rapidly did the excitement, consequent ou 
the discovery of such rich deposits, spread, that by the jeai$ 
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1827, mines had been opened and worked over nearly the 
whole extent of the lead-region on the cast side of the 
river. Up to the year 1830, the India^ had held possession 
of the west bank of the river, and h^ not permitted any 
encroachments of the miners on to their domain, which 
had not yet been ceded to the United States : in that year, 
however, in consequence of the hostility of the Sioux, the 
Foxes abandoned the vicinity of the river, and thus that^ 
region was opened to the whites, who immediately crossed 
over and commenced explqfing and mining. They were soon 
driven away by the United States troops, as the land had 
hot yet been purchased of the Indians. A small military 
force was stationed here, and under this protection the In- 
dians returned and began to work at the localities aban- 
doned by the whites, but probably under their direction, 
and chiefly for the benefit of the traders stationed on the 
other side of the river. After the close of the Blackhawk 
War, in 1832, which resulted in the ceding to the United 
States of a large tract of land, including the eastern portion 
of Iowa, a considerable number of miners crossed over and 
resuihed operations on that side. They, were again driven 
off by the Government troops, as the treaty had not yet 
been ratified by the Senate. Finally, in 1833, permission 
was given to take possession of the much-coveted region. 
Attempts were made by the government to collect rent for 
the mineral lands, which, by the act of Congress of March 
3d, 1807, had been reserved from sale. The system of leasing 
the reserved mineral tracts was kept up for a few years, 
with great expense and trouble to the government, and 
finally abandoned in 1847, when lands supposed to contain 
valuable ores, and previously reserved on that account, were 
thrown open for entry and purchase. 

Previous to this abandonment of the system of leasing, a 
geological survey of the lead-region had been authorized by 
6(wgress in 1839, for the purpose of ascertaining the extent 
[Iowa Subvit.J 64 
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produet^^ formation, ivith^ vteiv 'to 
ration a place for. the sale of the laada reserved raa 
wmerid< The conduct of the Survey was intrusted to. Dr. 

OwRN, by whom,^vith the aid of a hundred and thirty^ 
nine assistants, it was accomplished in the autumn of the 
same year, and printed without the maps and illusixations 
ut 1840, and afterwards reprinted with these, in 1844;^ Du«> 
.ring the prosecution of the State Geological Survey of Wis^ 
consin, the lead-region has been made the subject of two 
Eeports, which were published by the late Dx. PnacivAi., 
the State Geologist, and which are chiefly devoted to- the 
discussion of the subject of the occurrence of the lead orei^ 
and the stratigraphical geology of the region in which they 
occin^* 

The productive lead-region of the Upper Mississippi 
occupies the larger portion of the territory south of the 
Wisconsin river, between the east branch of the Pecca- 
toniea on the east, and the Mississippi on the west, and 
extends south into Illinois as far as Apple river. The Mis- 
sissippi, runs near the western edge of the mineral district; 
Imt there, is a considerable area of productive territory oh 
the west side of that river; the limit beyond which no ore 
bas been worked on that side being the outcrop of the Nia- 
gara, as seen in the Geological Map accompanying Ihis 
Beport* 

Nearly the whole of the area thus bounded, and which is 
peculiarly the lead-producing region of the Northwest, is. 
underlaid by the Galena limestone, of whose litholbgic|d 
character and distribution on the shrface, within the limili 
of Iowa, enough has been said in the preceding pages ^ 
tlds^Beport. Although this limestone occupies most of the 
elevated prairie region of the lead district, llie larger 
streanm are found almost universally to have out doWd’ to 
■h>wcr geanps ; while undulations of the sandstones* hringfK|> 
^aS) so that thi^< ooeupy-sometimes a codsMi^nhie^^ttit^ 
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oSweaimby where, if the dip were uaifortnly regular 'ihroo^ 
oat the regioa, we should expect to find the Galena liniir* 

‘ iNfdne odcuniilg. The whole thickness of the series, firom the 
top: of the Lower sandstone to the bottom of the Galena, 
ie only from four hundred to four hundred and twenty- 
five feet, so that slight undulations of the strata, in a region 
irregularly denuded and furrowed deeply by the river- 
ohann<^s, will naturally give rise to considerable irregi^ 
Iwrity in the distribution of the groups upon the surfiu^e. 
The general southern dip of the«strata|' by which we are 
carried to lower rocks as we proceed northward, causes 
the Galena limestone to thin out gradually in that directiott, 
and to be more and more restricted to the most elevated 
part of the region} so that, by the time that we have 
reached the water-shed between the streams flowing into 
the Wisc(msin, and those running south into the Missis- 
sippi and its tributary Rock river, we find the Blue lime- 
stone occupying more space on the surface than the Galena ; 
and we have to descend the vallies to the north but a short 
distance, before we come upon the Upper sandstone. 

The occurrence of lead ore in the region under considera- 
tion, is limited to the groups between the fiudson-river 
(fiiales and the Lower sandstones; and it appears that no 
profitable workings have ever been carried on for any, 
length of time, except in that part of the series which Iii« 
between the Upper sandstone and the Httdson>^ver group; 
while much the larger portion of the lead hitherto Obtained 
i^s been raised from the Galena limestone proper. Withhf 
tiie, limits of Iowa and Illinois the divings are exclusively 
confined W this position, and, in WisconsiUj there are no 
prodnetivn workings in any other rock, except on the north- 
prui^nd eastern borders of the district. The distribution of 
,th%iead ^ seente, in reference to its position in the gecib- 
(|^I > eeriest by the geographibsil 

diierent members 6i ^ 
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sGries. Thus, where the Galena limestone has its maadmuif 
thickness, it will be found that the lead>deposits are limited 
to the central and lower portions of this rock, and by 
the most abundant in the central, never penetrating the 
Blue limestone. For instance, in the region between the 
Mississippi and Fever rivers and its immediate vieinity^ 
which has always been the most productive part of the 
lead-region, in proportion to its superficial extent, and where 
the Galena limestone is developed to its full thickness of 
two hundred to two hundred and fifty feet, we know of no 
lead-bearing crevices extending down as low as the Blue 
limestone ; and we have become satisfied that, in the great 
megority of cases, at least, the deposits have diminished in 
productiveness rapidly, after passing below a limit perhaps 
fifty feet above the base of the Galena. Neither have we 
ever known of profitable mining in the Upper portion of 
this rock : the first fifty feet seem to be almost as barren 
of ore as the Niagara limestone itself. If, however, we go 
from the district specified above, we find the thickness of 
the Galena limestone diminished, partly by denudation and 
partly by the original thinning out in that direction ; and at 
the same time we notice the fact, that the lead deposits are 
found in lower and lower positions in reference to the geo- 
logical horizon, until, at las^, we reach the bottom of the 
Blue limestone. Here, however, the Upper sandstone entirely 
cuts pS the ore, there never having been a single instance, 
so far as we can ascertain, of a crevice having been Ivoriced 
an that rock. Below this sandstone, in the Lower magnesian 
limestone, the rock becomes metalliferous again, but in a 
highly diminished degree ; and it is not po8sible<to includei 
this formation in the productive lead-bearing series, as wiU 
be more fully set forth, farther on in this chapter. > . 

The sulpburet of lead, or galena, is almost the only 
of that metal which is found in the Upper Mississippi paineiji 
tbe^f^dized comljinations being exceedingly rare, wd 
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the. di^test importance in an economical point of view. 
The carbonate of lead has been observed at the Blue-mound 
diggings, in uniform and stalactitic masses of considerable 
size ; it is also said to have been found, in connection with 
the sulphate, at Mineral Point ; but, so far as we know, no 
traces of arseniates, phosphates or any other of the nume- 
rous oxidized combinations of lead have ever been observed 
in this region* Within the limits of Iowa, we have never 
noticed any other form of ore than the *sulphuret, with oc- 
casionally a thin incrustation of the carbonate over it. 

The chemical composition of the pure sulphuret of lead 
is : 

Lead 86.6 

Sulphur 13.4 

100.00 

The galena of the western mines contains only the most 
minute trace of silver, a metal which is almost invariably 
found associated with lead, and frequently in sufficient quan- 
tity to be separated with profit. This is usually the case, 
however, only in the ore obtained from the crystalline and 
metamorphic rocks : the unaltered sedimentary strata fur- 
nish a much less argentiferous ore. The quantity of silver 
in the galena of the Upper Mississippi mines is by far too 
small to be worth separating ; the smallest amount which 
can be profitably separated, under the most favorable cir- 
cumstances, being from six to eight ounces per ton of lead, 
while the western lead ores rarely contain more than a frac- 
tion of an ounce to the ton. 

The crystalline forms in which the galena presents itself 
in the western mines, is almost exclusively the cube. Occa- 
sionally the angles of the cube are replaced by the planes 
of the octahedron ; but the simple cubic form is infinitely 
pidiie' common than any other. The crystals are usually 
roughs and irregular, as if somewhat cbrroijied on their fhces, 
aaad^ 'l^rotqlmd t^iJier m a variety of irregular forms. Ob- 
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siligle crystals are of very ^at fli^.^ jfH!«:|g9r 
sented to the State Collection by A. Estbt, Esq,^^ 
Qi^ai^^d about seven inches along ene of its edgesi and 
F#ghed over sixty pounds. • . > 

,|.])ifferent names are given by the miners to the <di&rent 
fcwmsof the galena, according to the form and size of the 
crystals and their arrangement into groups. The terms “dicer 
mineral”, “cog-mioeral”, “sheet-mineral”, “chunk-mineral’ % 
etc. explain themselves, the ore of lead being universally 
designated by them as “ mineral”. 

The freedom of the galena from intermixture with other 
metalliferous ores throughout the Upper mines, and, more 
especially, in Iowa, is remarkable. Sulphuret of zinc is al- 
most the only one 'which occurs in*any quantity intimately 
associated with the galena, and the large majority of the 
diggings do not show even a trace of this. Hence, the great 
softness and purity of the metallic lead of this region, and 
the high price which it bears in comparison with most of 
the imported metal. 


■ Hating, in the preceding pages, given a brief sketch of 
the geographical and geological position of the lead-region 
of the Uppef Mississippi, and noticed the mineralogical as- 
sbeiatibns of the ores, we come next to examine their mode 
■ df- bccurrenee; by which terba is meant, the relations of the 
metalliferous deposits to the rocks in which they are enclosed, 
as to theii* form, extent and origin ; on the careful Study ahd 
Complete understanding which conditions depends Hiif 
knowledge of the value of all mining property ; asj the more 
thbrOugh our acquaintance with the peculiarities of any clk|s 
of ' one-dSposits, the less will be the risk In opening and 
ilrarking them. And before proceeding to describe the mode 
Of 'OCotiriMnCe Of the lead ores of the region in questibnril 
^Ul be ad^SablO, In as brief a manner as possible, to ^vo'^ 
kenernl idea of the most important varieties of 



'#lSficii‘<^eifletalliferous ores occur, es Well as to define '^jme 
terms' Uiled in speaking of them. 

' :The fiumra assumed b^rtfae deposits of the economically 
valuable ores are various and complete, and the limits be^ 
tween tiiem are not always capable of being drawn with 
such sharpness as to admit of their being satisfactorily clas* 
sified. For convenience of description, however, it has been 
foimd best to arrange all the metalliferous deposits under 
two heads : the stratified and the unstratified. The first of 
these classes comprehends such masses of ores as are included 
within rocks of sedimentary origin, and which are in every 
way identical in their epoch and mode of formation with 
the strata in which they occur : this class of deposits may 
be illustrated by reference to the beds of iron ore in the 
Coar measures, which were deposited in the regular order of 
succession of the members of that series, one bed dififering 
from another only in the chemical composition of the 
material of which they are mode up. 

The unstratified deposits, on the other hand, which class 
includes most of the forms of occurrence in which the metals 
other than iron and manganese are found, present a series of 
phenomena of a complex character, the real nature of which 
cannot always be easily made out. In the most general 
way, they may be divided into irregular and regular. The. 
irregular, unstratified deposits include : igeneous eruptiya 
masses of ore, as for instance, the iron mountains of Lake 
Superior and Missouri.; stockwerk deposits, or bodies .of 
rock impregnated over an irregular space with metalliferous 
particles ; contact>depo8its, or accumulations of ore betwemi 
planes of contact of two difierent kinds of rock-massesi 
thm last class, we pass by gradual steps to that of 
fhe re^lar imstratified deposits, or mineral veins, the term 
.by whieh this divisionary, most properly be designated. 4“ 
yei^ry ^ defined as an aggregation of m*n<r} 
imd^nite length and depth and comparatively 
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imsll thickness, difiering in character from, and posterior in 
formation to, the rocks in which it is enclosed. Veins may he 
divided into three classes, segregated, gash and true vein*. 
Segregated veins, which are peculiar to the altered crystal* 
line stratified or motamorphic rocks, are usually' parallel 
with the stratification and of limited depth. Gash veins may 
cross the strata at any angle ; but are limited to one par- 
ticular group of strata, and are peculiar to the unaltered 
sedimentary rocks. True veins are aggregations of mineral 
matter, accompanied by metalliferous ores, within a crevice 
or fissure which had its origin in some deep-seated cause, 
and which may be presumed to extend for on indefinite 
distance downwards. 

True veins are almost universally admitted by geologists 
to have originated in faults”, or dislocations caused by 
great dynamical agencies connected with extensive move- 
ments of the earth’s crust, and for this reascm they are 
believed to extend indefinitely downwards; an assumption 
which is supported by facts, since no well-defined vein has 
eyer been found entirely terminating in depth, at any point 
which has yet been reached by mining industry. Gash- veins, 
on the other hand, are supposed to have originated in fis- 
sures produced by shrinkage, or some other cause confined 
■in its action to a certain set^pf beds, and not extending into 
strata of a different character from that in which they 
originated. The principal distinction between true and gash 
veins, is, that the former may be worked to an indefinite 
depth ; while the latter, however rich they n^ty be for a 
certain distance, are sure to give out, or be cut off, on pass- 
ing into another set of beds of a character unsuited to their 
development; so that no one Vein can be made the seat of 
permanent mining operations, requiring a large amount 
of costly machinery, as is the case with true veins, some of 
which extend for miles in length, and have been worked 
i||imwards for centuries, without a permanent diminutiiim 
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«f iheir metalliferoua contents. Among the most strUdng 
eharaoteristics of true veins, besides their persistence in 
depth, are : 1st, The presence of a peculiar gangue or vein- 
stone, which consists most frequently of quartz, calc, spar 
or heavy spar, forming the bulk of the vein, through which 
the metalliferous portions of the ore are disseminated ; 2d, 
* A' peculiar symmetrical arrangement of the contents of the 
vein, especially of . the gangue, which is called the comby 
structure of the lode, lode being synonymous with vein : 
this consists in a disposition of the different mineral sub- 
stances of which the vein is composed, in parallel layers 
on each of the walls, with their crystalline faces turned 
inwards towards the centre of the lode ; so that, if the vein 
were divided longitudinally into two portions, each of these 
halves would correspond with the other in the nature and 
arrangement of the material of which it was composed: 
Sd, Well-defined walls, or sides of the vein, which are often 
grooved and polished as if motion, accompanied by immense 
pressure, had taken place along these surfiices, and which 
are usually separated from the mineral substances forming 
the vein-stone, by thin bands of clayey matter, called 
selvages, the clay itself being known as flucan. 

' True veins are usually observed to traverse the rocks 
without being influenced by their stratification, sometimes 
coinciding in direction with the strike of the enclosing 
beds, but more usually cutting them at a grdater or less 
angle. On passing from one set of strata into another of a 
different nqture, they often undergo changes in the charactmr 
the vein-stone and the accompanying ore, but the fissure 
remains, even if quite barren of .ore ; persistence in depth 
being the most marked feature of this class of deposits. 

. : Having thus noticed tihe most important Characteristics 
of ^ d^erent classep pf mineral deposits, we shall be aide 
to proceed more intelligibly to a discussion of the varieties 
w very remarkable depoedts of^lead 
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in tbe Upper MisBissippi valley present ’ItoniseiiiW 
H^hese deposits approach most nearly in character 4o< what 
have been designated above as gash-veins ; but they aroi in 
some respects, peculiar in character, no mining-re^<m iejiiE<- 
.aptly resembling this in the. mode of occurrence of its ores 
ever having been observed by us in any part of the worlds 
unless it be in the Missouri mines, in which the conditions* ' 
of the. Upper minee are closely imitated, although on .a 
somewhat more limited scdle. ’■ 

To go into the details of the arrangement of the lead*- 
bearing crevices or veins, and to give all the minute particu- 
lats of the mode of occurrence of the ore in the great variety 
of localities which have been examined in the lead>region, 
vrill be impossible in this place, as a full treatment of the 
subject would require far more space than can be. allotted to 
it in this Report. It must suffice, at the present time, to set ' 
forth, the general results which have been obtained iq, a 
number of examinations of portions of the lead-region made 
since 1862, and, Ulustrating the subject by reference, parth 
culmrly, to localities within the limits of Iowa, to make a 
-practical description of these principles to a discussion of 
the probable future of the lead-mining interests of the 
Northwest, and the best course to be followed in order to 
their most economical and satisfactory development. 

The first thing which impresses the mining-engineer, who 
visits the Upper Mississippi region, having an acquaintance 
with- the important mining districts in other parts of the 
world, is the fact, that the mines here have only been 
wrought to a very limited depth and then abandoned ; so 
Ithati throughout the whole leadiregion, where he will sefe 
nne excavation where perscms-are stiU at work^ he will nc»- 
-tied a hundred others, where nothing is -doing, and mjost'df 
Which appear to have been abandoned forever. Aguni tte 
Will observe, that, instead of an extensive and cqsHyi j8airf 
(as the niachinery and fixtures of a mine are called)::4ii&^ 
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largB body of miners, there will be usually no more than 
twicr^ persons engaged on any one vein or crevice^ and tUat 
Iheur machinery will be limited to a windlass and a bucket. 
Moreover, be will visit many diggings where no ore is nus^ 
ing, before he comes upon one which is producing lead ; and 
this will, perhaps, astonish him by the extraordinary amount 
of pre which is presented to view within the excavations, 
and the facility with which it can be mined and brought to 
the surface. Some person^ who have been accustomed to deep 
mining in Europe, have visited the Northwest and retmmed 
full of contempt for the system adopted, as if the shallow- 
ness of the mines were the fault of the miners, and not the 
necessary result of the mode of occurrence of the ore itself. 
To maintain that the deposits of ore in this region are con- 
tinuous in depth, is to attempt to convict all the miners 
who have ever worked here of imbecility. Did the direc- 
tors of the Cliff or Minnesota mines propose to suspend 
operations, when they hai reached the point where costly 
machinery was needed to drain their works? There are, 
imdoubtedly, some instances in which valuable bodies of ore 
have been left going down, on account of water ; but it was 
because the general experience of the region has fully im- 
pressed the miners with the belief, that, in the large majority 
of cases, the outlay required for the costly machinery by 
which deep mines are kept free from water will not be re- 
imbursed, as . the distance to which the crevices can be 
followed and ore found in them is always limited, and does not 
generally extend far below the point at which the water be- 
comes too abundant to be kept under by simple machinery . We 
have mentioned before, that no crevice has ever been traced 
into the Upper sandstone, at least for more than a very short 
distance, or found in the slightest dejgree productive in that 
lOcki The extreme depth to which a mine might be wrought, 
lund^r; the most favorable circumstances, if we suppose the 
'Oi^ice« to extend from 'the top of the Galena to the bottom 
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of the ;Traiton limestone, would be about three hundmddnd 
twentjofiye feet in that part of the district where the 
named rock has its full development. In point of iaotf 
however, the actual extent of metalliferous ground is much 
less than this ; since where the crevices are developed in the 
upper : and middle portion of the Galena, they do not extend 
down as far as the Trenton, the deepest workings nev^nr 
having penetrated more than two hundred feet below the 
suriace, and the actual mining grpund, in the very large ■ 
majority of instances, being comprised within fifty feet of 
vertical height. 

The lead-deposits of the Northwest do not, therefore,, 
present the most important feature of true veins, namely, 
persistency in depth; neither do they, on the other hand, 
exhibit the character and disposition of vein-stone, or cf 
wall-rock which have> been noticed above as belonging to 
that class of deposits. v. 

- On attempting to classify the mineral deposits of the 
Northwest, according to their predominating forms, we find 
that they may be conveniently arranged under three heads ; 
Surface deposits; Vertical crevices, and Flat sheets. Thei 
surfiice deposits are not peculiar to this region, or to any 
particular class of ores : they depend for their existence on 
t|ie destruction of previously formed accumulations of ore,' 
by the denudation or gradual decomposition of the rocks in 
vrhich they were contained, and the consequent liberation of 
the metalliferous portions, which may remain irregulacly 
Ofsattered through- the superficial detritus near the! placofiofi 
their origin, or be carried by currents, of water or other 
causes to a distance from their native bed. In the forms oft 
the vertical crevice and the fiat-sheet deposit, and their com- 
binations with each other, we have the modes of occurrence of 
lead 010 which are peculiar to this region, and whiolh 
will be explained as briefiy as possible. . 
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i i^SxxPiCE DBPOsns. The masses of ore which have been li- 
beisated by the decomposition of the rock near the sorfaoet 
lie imbedded in the clayey loam which forms the bulk of 
the prairie soil, and are called by the miners “ float-mineral'*. 
The amount of lead obtained from this kind of diggings is 
small ; but the occurrence of float-mineral is of importance 
to the miner, as being his chief guide to the discovery of the 
ore in the crevices. The fragments have not usually been 
•transported far from their original position ; and the discovery 
of loose pieces in the soil is an almost certain indication of 
the proximity of a deposit of more or less value in the ad- 
jacent rock, and it is the only one which can be relied on 
by the “ prospecter”. ( Searching for ore, or shading, as it is 
tenned by the Cornish miners, is called in the lead region 
prospecting.) 

In prospecting, the crevices are usually discovered at their 
outcrop in the vallies, where the denudation of the surface 
has exposed a considerable thickness of rock in the sides of 
the . bluffs. When thus found and traced as far as is necessary 
to ascertain the direction of the lode, shafts are sunk along 
its presumed course, through the superficial detritus into the 
> rock, until the. crevice is struck ; or, if not hit upon exactly 
in the shaft, drifts are extended each way until it is disco- 
vered. When the rock is not well exposed in the river sec- 
tions, the difficulty of ascertaining the position of the 
crevices is vastly increased ; and there are extensive tracts 
m4he mineral districts where no lead has been discovered, 
simply because the rock is so deeply covered with soil and 
dotmtu^, that explorations cannot be carried on without too 
^at an expenditure of money. 

.f CKEViCES. The term crevice^ as generally appliedj 

m .^e lead-region, is nearly synonymous with vein or loda 
mi used in other mining districts. It designates the vein-l|lc;^ 
fissures^ gash-veins as they may be termed, in which the 
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Q^'i8 f(Kiiid Qccunriiigj and especiallj those portion«loC-tbi^ 
where the walls are near each other, and the fiswire has’iifil 
widened^out into what is called an opening. A more general 
term still, for the accumulation of ore along a certain series 
0 $ orevices and openings, is that of range, and with this the 
word iead is nearly synonymous. To “strike a lead” is to 
come upon, or discover, a productive mineral deposit. The 
term “lead” may be a corruption of lade, by which miners 
usually designate a vein producing ore ; or it may be a eon<* 
traction of leader, a Cornish term for a branch of ore falhng 
into the main lode, and thus leading the miner to its disco- 
very. On account of the inconvenient similarity in spelling 
between the metal lead and the ore-bearing lead, the use of 
the latter should be dropped, and lode or range substituted 
for it. 

The mineral-bearing crevices may be described individu- 
ally, or in reference to their form, dimensions, the position 
of the ore in them, and other such conditions as appertain 
to each taken by itself : they may also be considered collec’' 
lively, in their relations to each other, their grouping and 
general surface arrangement, as well as the limitations of 
their peculiar forms to the different subdivisions of the geo- < 
logical series. 

,The simplest form in which lead ore is foimd occurring, in 
the region under consideration, is the vertical sheet, or up- 
right crevipe filled with galena, where the whole remains in 
the same condition in which it was when the ore was first 
deposited in the fissure, the rock not having undergone de^ 
composition, so as to allow the mineral to be Waidi^ out of 
its place. The thickness of these sheets varies from that of 
a knife blade up to several inches : in very rare cases, a 
sdid sheet of ore may extend for some distance, havmjg a 
thickness of a foot or more ; but bodies of ore of this mi^ 
Htude are insually connected with “openings”, as win be 
eixpli^ipad &rther on, or they have a nearly horizoattid pou^ 
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to the close of *‘flat*sheet depositi*’. The 
IreTtieal w^eet is usually from one to three inches in thick- 
hese,' and is pretty regular in its form, the walls maintaining 
their parallelism for some distance and then gradually clos* 
ing up, the ore thinning out and disappearing. In these 
crevices there are rarely any of the usual accompaniments 
of a vein, such as a gangue or vein-stone, and nevei^ smoothed 
and striated walls : there is sometimes a little clay, or fer- 
ruginous matter between the ore and rock ; but, more gene- 
rally, the one is directly adherent to the other without any 
separating substance. When the crevice is barren of ore, it 
is usually filled with clay, or, more rarely, with brown oxide 
of iron. Sometimes when the ore gives out, calcareous spar 
takes its place, especially in the lower part of the Galena 
limestone ; but neither does this mineral, or any other vein- 
stone, ever appear in tlfe vertical crevices with the comby 
structure characteristic of the true vein. 

Vertical sheets of the kind just described are rarely of 
great extent in any direction ; but a number of them are 
sometimes grouped together, so that they may be profitably 
mined in one excavation. Single sheets are said to have 
been followed down uninterruptedly for nearly one hundred 
feet, but no such instances have ever fallen under our ob- 
servation. On the whole, but a small portion of the ore 
raised occurs in the vertical sheet form : in much the larger 
number of instances, the vertical crevice is connected with 
what is called an opening, and this may be considered as the 
characteristic mode of occurrence of the lead orb in the 
middle and upper portions of the Galena limestone, the 'flat 
eheet being, almost' exclusively limited to the lower part of 
that rock and the upper portion of the Trentou. 

: P^e opening is the expansion of the crevice in a* single 
atratinn or a set of strata, in which the conditions were 
niioiei fltvorable to the accumula^on of ore, and, on passing 
£ain,'^iMlt^tthe previously nearly closed fissure widens out. 
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suddenly and becomes productive. This change from a mere 
seam to a wide opening is the more marked, because, in the 
metalliferous stratum, the rock adjacent to the crevice has 
usually undergone decomposition, and been partially or en- 
tirely removed, leaving a cavity of irregular dimensions, 
which sometimes expands out into what may, with propriety, 
be called a cave. To this peculiarity the term opening owes 
its derivation. 

In different localities, the forms and dimensions of the 
openings vary considerably. Their vertical ' height is not 
usually less than four, or more than fifteen feet; and the 
same opening may vary between these limits, in different 
parts of the course. The opening is equally liable to expan- 
sion and contractions in width ; and, while from four to ten 
feet may be considered as being the usual dimensions, there 
are localities where the rock retains its metalliferous cha- 
racter, and is more or less marked with the peculiarities of 
the opening, for a width of forty feet. The number of open- 
ings, or productive strata, which may in any one locality 
be found occurring, one below the other, is variable in dif- 
ferent districts of the mining region. In the majority of 
cases, there is only one ; aiui, although there may be as 
many as five, one is usually much more productive than the 
others. v 

The transition from the unproductive into the metalli- 
ferous stratum is usually a sudden one, so that the rock 
above the opening is firm and solid, and covers it like a 
cap, and is for this reason called, by the miners, the cap^ 
rock. Not unfrequently, however, the expansion takes place 
more gradually, and often, 'in the same creVice, unequally, 
so that the opening will in one place be bapped-over by a 
flat stratum, in which nothing more than a mere seam is 
discernible; while, in other places, the cavity will extend 
far up into the cap-rock, gradually diminishing in width 
it is followed upwards. When tbe opening presents its^ 
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with irregular forms, and with a solid cap above, it is called 
a square-opening : when it becomes irregularly elliptical in 
form and expands to a great size, it comes under the de- 
nomination of a cave-opening. Some openings exhibit 
irregularly-formed conical cavities passing up into the cap- 
rock, which are called chimneys, and which are often lined 
with a stalactitic deposition of carbonate of lime. The 
annexed wood-cut, figure 44, Avill serve to convey an idea of 
these singular forms, which have, apparently, been worn 
out by the percolation of 
water. This particular in- Dubuque 

stance of the occurrence 
of chimneys was observed 
at Schaffner’s diggings, near 
Dubuque, where a cave-like 
crevice, filled with clay, but 
barren of mineral, was opened 

for some five hundred feet in length. The opening itself was 
from six' to eight feet in height, and about the same in 
width; but numerous chimneys were observed extending 
up into the cap-rock, sometimes to a distance of twenty- 
five or thirty .feet : many of these were beautifully rounded, 
and tapered upwards to a fine point, being lined with in- 
crustations of calc, spar, and, in some cases, with this mineral 
in layers alternating with clay. 

The manner in which the ore is disposed in the openings 
is very simple. More generally, the opening is only partly 
filled, and the materials which occupy it are of such a 
nature as to show that they have been derived from the 
decomposition of the rock which once occupied the opening, 
and through which galena was disseminated in various 
forms, such as nodules, astrings, bunches’ and flat-sheets. 
Often, the arrangement of the material in the opening is 
such that it may be observed to have unjlergone decomposi- 
tion without having been removed from its place ; as the 
[ Iowa Siravsy.] 66 ‘ 
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stratification may be traced distinctly across the decom- 
posed mass, from one side of the crevice into the other. 
Again, in other cases, the whole, or the larger part of the 
contdhts of the opening, have been washed out by currents 
of water; leaving an irregular cavity, at the bottom of which 
a mass of detritus is accumulated, and which will be found 
filled with fragments of ore, if the opening was a rich one. 
Sometimes, after the contents of the opening had been 
removed, it has become filled up again with clay, which has 
slowly filtered into it from above, through 'crevices com- 
municating with the surface. This clay has, in numerous 
instances, been found to contain the remains of a former 
generation of animals, once the inhabitants of this region, 
among which the peccary, mastodon, wolf and buffalo have 
been observed ; the two former species in so many localities, 
as to lead to the inference that they were once abundantly 
distributed through the valley of the Upper Mississippi. 

In some instances, the opening seems to have been formed 
previous to the introduction of mineral matter into it; al- 
though, more usually, it appears to have depended for its 
existence on the change which took ’place in the character 
of the rock, at the time of the deposition of the ore. This 
change, however, was not always necessarily connected 
with the presence of lead ore ; as there are cavities resem- 
bling, in most respects, the mineral-openings, and yet 
entirely barren of mineral. Such cavities have also been 
formed, and ore has been afterwards introduced into them, 
either depositing itself on their walls, and lining them like 
a shell, or filtering in from above and forming a crystallized 
mass, banging down into the vacant space below : instances 
of these forms will be described, in noticing particularly 
some of the more interesting mines near Dubuque, farther 
on in this chapter. 
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Flat Sheets. The deposits in ilie form of horizontal 
sheets, or in flat openings, are mostly limited to the lower 
part of the Galena limestone, and the upper and middle 
portion of the Trenton ; where horizontal layers, of ore 
occur in the upper portion of the Galena, it is chiefly as 
subordinate to the vertical crevices ; the latter sending off 
branches or lateral offshoots, of moderate dimensions com* 
pared "with the principal vertical mass. This arrangement 
of a vertical crevice, with flat sheets subordinate to it, is 
intimately connected with the form of the openings them- 
selves ; since it is by the decomposition of the rock sur- 
rounding the deposits of lead, that the dimensions of the 
cavities have been determined. 

The deposits in flat sheets are quite various in form ; but, 
in the greater number of instances, they arc imbedded in, 
or interstratified with; the solid rock, the strata with which 
the ore is associated not having undergone decomposi- 
tion, so as to give rise to a cavity. Much more frequently 
than in the vertical crevices, the galena is found associated 
with other metalliferous ores, especially with blende and 
pyrites; while the presence of such mineral substances as 
are of common occurrence in other mining regions, as vein- 
stones, is. almost exclusively confined to the flat-sheet depo- 
sits. The mineral most frequently found in this connection 
is calcareous spar, or tiff, as it is usually called by the miners ; 
and heavy spar is not uncommon, but crystallized quartz 
is almost unknown. In some instances the larger portion of 
the metalliferous layer is made up of the sulphurets of zinc 
and iron, the galena appearing to be quite subordinate in im- 
portance to these substances. The different ores and minerals 
associated together in the flat-sheet deposits notunfrequently 
assume something of the arrangement which they would be 
likely to haiisi in regular veins : for instance, at Mineral 
Point, a deposit of blende and pyrites about eighteen inches 
thick was noticed, in the centre of which were large cavities 
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lined with crystallized galena. More frequently, the galena 
occupies the lower side of the metalliferous layer, the other 
ores lying above it in alternating layers, as shown in the 
annexe^} wood-cut (Fig. 45), which represents a section 
of a portion of the mineral Fio. 46. — Section of Uar^dcn lode, 

deposit at the.“Marsden lode” 
near Galena; the thickness 
of which, at the point repre- 
sented, was about twelve 
inches. In this case there was 
a shallow cavity beneath the 
ore, partially filled up with detritus and fragments of ore ; 
but usually, throughout the mine, the ore was solidly im- 
bedded in the rock. In the flat openings, the galena may also 
occur without any trace of gangue associated with it ; the 
pure ore being attached to the solid rock in a thin sheet, or 
in irregular bunches of crystals. The annexed figure (Fig. 
46 ) represents an opening of this description observed at 
Shullsburg, in which the galena, represented by oblique 

FiO. 46. — Flat opening at Shullsburg. 

Cap rook. 

Opening with galena. 
Rock and detritus. 

lines of shading, may be seen to be adherent to the cap rock, 
the bottom of the opening being covered with decomposed 
rock and fragments of ore which have fallen from above. In 
other instances, at the same locality, the opening had an al- 
most spherical form, heavy bunches and plates of ore lining 
its interior like the crystals of an immense geode. 

The general shape of these flat sheet-deposits is very ir- 
regular ; but in many instances they are rudely circular in ‘ 
their outline, the deposit gradually thinning out in all direc- 
tions from the centre. At the ''Marsden lode”, for instance,. 
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the metalliferous mass has something like the form repre- 
sented in the annexed section ( Fig. 47 ); the sheets of ore 

F, 0 . 47.- Section Of Marsden lode. descending, by steps, from 

the interior towards the 

limits of the mass in each 
direction, and the diameter 
of the whole being about 
one hundred feet. On the 
summit of the dome-shaped 
masi, galena was the predominating ore ; but the quantity 
of blende and pyrites appears to increase considerably as the 
mass descends. 

The most remarkable instance of this form of deposit ob- 
served by us, and probably one of the largest accumulations 
of ore ever met with in this region, was at “ Mills’s lode 
near Hazle Green, which, when examined in 1857, presented 
the following appearances. A mass of ore was exhibited in 
the workings, of a Shddle shape from cast to west ; the flat 
part above being twenty feet across, and varying from two 
to three and a half feet in thickness of solid galena, which 
was separated from the rock by thin selvages of 'a decom- 
posed ferruginous substance in each direction, as observed 
in the east and west cross section, tliis mass falls off at a 
steep angle, varying from 30* to 45*; and.it had been work- 
ed on one side to’ the depth of twenty, and on the other, 
fifteen feet, the ore slightly dimini.shing in thickness in Us’ 
descent, but still exceeding one foot on each side. In a north 
and south direction, the mass had been removed for a length 
of a hundred and twenty-five feet, the Jast forty feet rising 
gradually towards the surface. Thus it will be seen that a 
face of nearly one hundred square feet of solid ore was ex- 
posed in one .section of the workings, presenting a truly 
interesting sp^tacle -one of the great prizes which are 
occasionally drawn in the lead-mining lottery. About twelve 
hundred thousand lbs. of galena had been taken out from 
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this place previous to May 1867, and thhre could be no doubt 
that several millions more remained to be removed, at an 
almost nominal expense, the deposit being near the surface 
and entirely free from water. 

We have thus briefly sketched some of the most import- 
ant forms of occurrence of ore in the lead region ; but to 
give the minute details of all the variations which have 
been observed would be quite impossible, for want of room. 
We must therefore be contented with a somewhat particular 
description of the principal workings which have ’beeri ac- 
cessible in the vicinity of Dubuque, within the last four 
or five years, and which we have had an opportunity of 
examining. 

The surface occupied by the Galena limestone on the 
Iowa side of the Mississippi, is but small in extent com- 
pared with its area in Wisconsin ; and the profitable work- 
ings have been chiefly Carried on*in the immediate vicinity 
of Dubuque, a- large part of the district occupied by the 
lead-bearing rock ip Iowa not having us yet been found to 
contain any productive crevices. 

Beginning at the southeast and proceeding northwest- 
wardly, we first notice the diggings in the valley of the 
Tete des Morts, along which stream the Galena limestone 
is exposed in low cliffs foivsome distance. So far as we could 
ascertain, these diggings have never been very productive ; 
/and as they are now entirely abandoned, we have no definite 
information concerning them. 

The mines in the vicinity of Dubuque come next in 
order. These occur over most of the space extending from 
Catfish crock, in a northwesterly direction, as far as the 
middle fork of the Little Makoqueta, occupying a belt from 
three to four miles wide to the west of the Mississippi. The 
Hudson-river shales cover the elevated sur&ce over a con- 
siderable portion of this area ; but as the streams have cut- 
down into the Galena limestone, the crevices are first du- 
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covered by their outcrop in the vallies, and then worked, 
frequently, by shafts sunk through a considerable thickness 
of detritus and shale before reaching the lead-bearing rock 
(Compare the geological map and the diagram of the lead- 
bearing crevices in the vicinity of Dubuque, accompanying 
this Report). 

The mines in the vicinity of Dubuque are* among the 
most interesting and remarkable of the whole lead-regipn.^ 
Extending over an area, on the surface, of hardly more 
than twelve to fifteen square ‘miles, there is jjrobably no 
district of equal extent in the Mississippi valley, which has 
produced so large /in amount of ore. The crevices are more 
extensive, both vertically and longitudinally, than in any. 
wo have observed in Wisconsin ; and their whole arrange- 
ment and grouping exhibits a degree of regularity which is 
rarely exhibited by this class of mineral deposits, and 
which most closely assimilates them, in this respect, to true 
veins. 

The characteristic form of occurrence in the Dubuque 
district is the vertical crevice with openings, which fre- 
quently expand into large caves several hundred feet in 
length, and from which, not unfrequently, several millions 
of pounds of mineral have been taken. 

A somewhat particular description of the minus which 
have been accessible during the past four or five years, in 
the vicinity of Dubuque, will serve to illustrate the cha-^ 
racter of the deposits on the west side of the Mississippi. 
In general, during the time since our personal acquaintance 
with this portion of the lead-region commenced, there have 
not been, at any one time, more than one or two important 
localities where working was carried on, dnd where any con- 
siderable amount of lead was raised. In 1852, Levins’s lode 
was yielding very large amounts : this was mostly worked 
out during that year and 1854. In 1853 and 1854, Stuart 
and Bartlett’s lode was producing extensively. In 1855, there 
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does not appear to have been any one mine at work which 
was yielding a large amount of ore. In 1856, Kennedy’s was 
the most important lode worked. In 1857, Kerrick & Jones 
had erected a steam engine and were taking out large quan- 
tities of ore from their mine, which had been for some time 
lying dormant on account of the water. These are the prin- 
cipal mines’ which have been accessible to us since the 
commencement of the Survey, and they have together 
furnished a large portion of the lead which has been raised 
since 1852. 

Stewaht and Bahtlett’s Lode. This very interesting locality was 
still partially open for examination in 1854 and 5, although most 
of the lead had been taken out. Some of the appearances observed 

Fig. 48. — Section of opening at Stewart Sc Bartlett’s mine. 

Cap rock. 


Opening with galena 
along the north wall. 


Drift. 

Platform. 

Galena in sheets and 
bunohes near the wall. 


Bubbish. 

Bottom of the opening. 
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liMb are peculiar, and throw some light on the mode of deposition 
of the, ore, as well as on the action by which the crevices have 
been formed. 

A space was worked out, open to day, at one end of which a good 
exhibiti<8i was afforded of the mode of occurrence of the ore at this 
locality, and of the manner in which the strata had been im- 
pregnated with it, through the limited space called the opening ; 
the rock remaining, in this part of the mine, nearly in its original 
position, not having been washed away. The wood-cut, figure 48, on 
preceding page, represents the general appearance of the rock at 
this point. The width of the opening, between the Walls, is about 
fifteen feet, and its vertical height not far from thirty-five feet. With- 
in this space, it will be seen, that the strata are slightly bent down- 
wards and broken in numerous places, leaving cavities between the 
fractured edges of the strata in which a portion of the ore has been 
deposited, as represented by the patches of oblique shading. The 
larger part of it, however, is collected along the walls of the opening, 
especially on the north side, where the rock is broken up into small 
pieces and somewhat decomposed, forming with the ore a brecciated 
ferruginous mass. The decomposition of the rock had evidently not 
proceeded quite as far in this case as in some others, or we should 
have had, instead of the mass of fractured strata still in place, a 
cave linyted by the walls of the opening on each side and filled 
partially with detritus, clay and “ tumbling rock ”, with fragments 
of galena scattered through it. 

The workings at this locality have been on two different levels, in 
an irregular crevice, or two crevices connected together by flat 
openings. The excavations on the upper level follow an irregular 
crevice for several hundred feet, which had been entirely worked' 
out before being examined by us, and which is said to have pro- 
duced but little mineral. The lower drift is forty-two feet below the 
level of the upper, and was extended a little over two huhdred and 
seventy feet to the west of the shaft, and a considerable distance in 
the other direction, but how far, was not ascertained, as it had become 
filled up hi that direction ; probably over eight hundred feet. This lower 
drift runs in a crevice of varying width and height, sometimes 
widening out to twelve or fifteen feet, in other places closing within 
a faw. Indies, and chiefly filled with clay and decomposed rock with 
[Iowa Subvxt.] 67 
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ftAgmraitB of ore. At tiie extremity of this drift tiie crevice coieee to 
an abrupt termination, in a cavity such as would have been pro^ 
duced by the puking down of a portion of the rock shaped something 
like a flat-bottomed boat, as represented in the annexed wood-cut> 
flgure 49, in which the part left white indicates the vacaflit space, 
the flat upper part of which is fourteen feet wide and two and a 


Fia. 40. — Section at west end of Stewart and Bartlett’s lode. 



half feet high, while the crevice runs off on each side at a steep 
angle, to an unknown depth. At the upper right-hand corner, the 
crevice is seen continued upwards in the cap rock : this ’probably 
connects with the crevice worked in the upper drift as noticed 
before, and which was somewhat to the north of the lower one. The 
section is an interesting one,, as showing how the formation of the 
crevice, in this portion of it at least, was due to a mechanieal cause 
originating within and confined to a limited space in the rock. 

We were informed that four millions of pounds of mineral had 
been taken from these excavations, which, when visited by us last 
year, seemed to have been entirely abandoned, and were rapidly 
filling up again with clay and sand. 

Lxviits’s Cave. For a description of this very interesting locality, 
as it appeared when first discovered, we are indebted to C. V^hittle- 
SET, Who visited it immediately after its discovery by Mr. Levies, and 
before it had been at all disturbed. This was in October 1850 : it traa 
first visited by one of us two -years later, after about two millidit 
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pbnads of ore had been removed from it. The localitj, as at first 
seen bjr Mr. Whittlesey, presented a narrow cave or crevice enter* 
Ing frmn the side of a hill, and capable of admitting, although in 
some places with great difficulty, the passage of a man : the crevice 
had a nWly east and west direction in general, with many small 
deflections from a straight course. We annex Mr. Whittlesey’s 
description of his visit to the locality in question. After speaking 
of the difficulty of squeezing between the walls of the narrow and 
winding crevice, he goes <m as follows : “ We had not gone far in 
this uncomfortable manner, when a handsome cave appeared before 
us, illuminated by the lights in front. It was a square room, with a 
mud floor and a rock ceiling, along the middle of which was a seam 
or vertical crevice, containing galena. This crevice was about two 
feSt broad, the sides covered with mineral six to eight inches thick, 
leaving a space between the inner faces of the mineral up which we 
could see several feet. There was about this crevice an entirely new 
feature, so far as 1 know. The solid mineral projected from this 
crevice downward, a f(x>t to a foot and a half in a * sheet ’, as they 
call it, eight to ten Inches thick, and twenty-five to thirty feet long, 
spreading fan-like a| it descended. ( The annexed wood-cut, figure 
50, will convey an idea of this peculiar and interesting feature : it 

represents a section across the 
cave at the point where the 
depending sheet of ore was 
observed, as described above.) 
A part of the way there were 
three sheets, two thick and 
heavy ones, with coarse irre- 
gular surfaces, composed of 
aggregated cubes from two 
inches to ten inches on a side, 
and one thin or light sheet, 
the whole covered with oxide 
(carbonate?) of lead, and 
having, in consequence, a pure 
white color. This d^nding 
was wholly clear, except where it was attached to Uie rode 

in space, &e ihost rich and heenti- 


Fio. 60.— Section in Levins’ s cave. 



а. Depending mass of galena. 

б. Detriina and nlaj with galena. 
0. Cap rook. 

d. Galana limestone. 
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fal object I direr saw of a mineral kind. About two hundred 
more of twisting' and squirming brought us to the leaden temple, 
where lay the fortune of our bold explorer. It is a care, or pocket, 
smne hundred' and thirty feet long, twenty feet high in the dome at 
cavern part, and twenty to thirty feet wide, the sides and roof uched 
■in an irregular manner. Probably it extends in this oval shape to a 
depth equal to the clear space above. The whole appears to have 
been ceiled with lead ; and although its size is not as great as that 
of many (1) other mineral caves, the anlbunt of galena in view' at 
anyone time is said to exceed that of any ‘pocket’ yet opened. 
Much of the lead lining the roof and sides had fallen down in im- 
mense blocks, some of them very recently. This mineral incrus- 
tation was, in places, two feet thick, and one of the fallen masses 
was estimated to weigh twenty-three thousand pounds. In ^e 
mud and clay that formed the bottom, or floor, of this spacious 
room, they said that mineral would be found buried, or enclose, 
in large lumps to the bottom, probably fifteen feet deeper.” 

Such was the appearance of things at this most interesting locality, 
certainly one of the most remarkable ever discovered, in 1850. In 
October 1852, about two million pounds of oi;^, worth, at the then 
current price of lead, about fifty thousand dollars, had been removed ; 
and' there was still left in the mines about one and a half millin na 
of ore, which was taken out in 1853 and 1854. A shaft had been 
sunk from the surfiice to strike the rich cave spoken of above, the 
top of which was reached at the depth of about ninety feet, and the 
bottom of the excavation was^about forty-five deeper. The length to 
which the crevice had been traced was about twelve hundred feet ; 
and the cave-like expansion extended for nearly three hundred feet, 
widening out in some places to twenty-five feet. The galena at this 
time could be seen,- in some places, occupying a fissure extending 
upwards into the cap-rock : it also formed flat sheets running into 
tile sides of the opening, in some places, with a thickness of three 
or fotur inches of solid ore ; but by far the larger portion lay in loose 
masses in the bottom of the elliptical cave-like opping, mixed with 
clay, sand and loose masses of partially disintegrated limestone, 
called ‘Vtumbling rock”. Besides the shell-like deposit of ore whi<di 
lined the walls of this cave, as described by Mr. Wuittlesev, fhi^ 
seon ta have been horizontal layers which once atended thrbli|^ 
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tho inning : these had been broken up, and the roek surrounding 
them remored by the actiop of currents of water, of which the evi> 
dence could be seen in every part of the crevice, especially in the 
water^wom and grooved lower surface of the cap-rock, and in the 
rounded edges and angles of die projecting strata of the sides of the 
oiMnii^. 


Kebbick AMD Jones’s lode. This is one of the most important and 
interesting deposits of lead which has been worked in recent years. 
The crevice is remarkable for its length and regularity as well as 
' for its productiveness, it having already yielded over a million and 
a half of ore. It has almost exactly an east and west direction, 
the magnetic bearing between the shafts, proceeding in' a west- 
dHy direction, being from No. 1 to No. 2, S. 85® W. ; No. 2 to No. 3, 
S. 83® W. ; No. 3 to No. 4, S. 83^® W. ( the magnetic variation is 
about 8" E.). It has been opened for a length of nearly fifteen hun- 
dred feet, having a width of from six to eight feet, except where di- 
vided into two portions by the key- rock”, when it widens out to 
twelve or fifteen. 


At the time this^ locality was visited by us, in October 1867, the 
end of the drift going west was distant about three hundred feet 
from the engine-shaft, and the crevice presented the appearance re- 
presented by the annexed section (Fig. 51), its width at this point 


Fxo. 61. — Section at Kerrick and Jones’s 
lode. 


being about six and its height eight 
feet. The opening was filled with 



soft clay; the ore occupying a fis- 
sure extending upwards in the top 
of the drift, and having a width of. 
nineteen inches (represented at a 
in the figure ), all of which was 
solid galena, with the exception of 
a narrow irregular sp^ in the 
centre, the ore having crystallized 
on both sides of the fissure, but 
not filling it up entirely. Twenty 


fi^t, before reaching tiiis point, a solid sheet of minerai had been 
jsti^k, which extended foom the floor to the top of tiie crevice. Be- 
tbis ..point and the shaft the crevice a)>pear8 to have a quite 
variable height, the excavation having a height of forty or filly feet. 
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{he crerlce heviog extended upwards in the eap-]»bk and canl^ ore 
for 8 considerable distance. A section of the Fid. S2.— Seotioa «t Knr- 
crevice at another point is represented in the jones'a lode, 

annexed wood cut ( Fig. 62 ), which shows the 
p«^tioa of the so-called “ key-r()ck”> an irregu- 
lar mass of limestone remaining undecomposed 
along the centre of the crevice, which divides 
into two parts, as is frequently the case in the 
wide vertical openings : ^s disposition re- 
sembles the splitting of veins, so as to include 
large masses of rock, called by the Cornish 
miners horses”, and which are common in 
pther mining regions. 

The workings on the crevice have been several times suspended 
and resumed, on account of the abundance of water, the shaft 
having reached a depth of a hundred and ten feet. After several 
abortive attempts to introduce new-fangled and ill-contrived ma- 
chinery for pumping, a steam engine was erected in 1867, whic\ 
operated a suitable pump with 21-inch lifts, raising seven hundred 
gallons gjsr minute, and with the aid of which it was intended tp 
sink the shaft twelve feet deeper. 

lliis was the only locality, at this time, where steam power was 
in use on this side of the river for draining a mine. Another engine 
was erecting at Riley’s lode, a few rods south of this, and which had 
been worked for some years, over an extent of several hundred 
feet longitudinally and to a depth of a hundred and thirty-seven 
^feet, and much mineral raised; two millions, it is said. The crevice, 
*whlch was not accessible, was found to be almost exactly paiu lfel 
widi that of Kerrick & Jones, its mean directton being ]^. 86° £., 
S. 86* W.,.magnetic. 

* . . *■ 

Kennedy’s Lode. This mine was producing largely (n Octoberi 
1866* At that time the drift had been extended in ^ creVlce to a 
distancrof three hundred and thirty feet from the shaft, which was 
one hundred feet deep. The opening was about thirty-five feet in 
height, and the crevice extended upward in the cap*rock, sometimes 
to a distance of fifteen feet or more. The galena was said by thh 
miners to have formedi for some distance, a solid diert three and ? a 
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jialf jfeet.tilick : in some places the rock was undeeomposed ; in 
others, the crevice was filled with tumbling rock mixed with galena. 
Over a million of pounds of ore had been taken from this rich de- 
posit in the six months preceding our visit'. 


Langwobthy Lode. This was one of the most extensive and best 
developed crevices ever discovered in the lead-region. It has been 
opened and worked in different places along a line nearly three- 
quarters of a mile in length ; and is said by £. H. LAnowoRTHY, 
Esq., to have produced about ten millions of pounds of ore. The 
crevice was irregular, sometimes expanding, for a distance of one or 
two hundred feet, to a width of from fifteen to twenty feet, «t»d 
thmi Contracting within narrow limits. There are said to have been 
usually three openings, of which the upper was the most productive, 
the. entire thickness of the productive ground being about forty 
feet. This interesting lode was one of the first discovered and 
Worked in the district, and has not been accessibie in later years. We 
are informed that a large portion of the ore obtained firom it was 
^taken out within a length of three himdred feet. 

M’Kinzie’s Lode. The mine worked by Mr. M‘Kinzie for several 
years, but which is not now accessible, is said to have bedh carried 
to a greater depth than any other in the lead-region, having nearly 
reached the bottom of the Galena limestone; the deepest workings 
having been extended two hundred and ninety feet below the sur- 
face, as was stated to us by Mr. M*Kinzie. In the fourth opening, 
at the depth of two hundred and eighty feet, a mass of ore was dis- 
covered, “ shaped like a counter ”, which weighed seventy-five 
thousand pounds this is the only instance, so far as we have beem*^ 
able to ascertain, where any ore has been obtained in this vicinity, 
so low down in the rock. The opening was about three or four feet 
wide and six feet in height. Mangold’s workings, near M‘Kinzie’s, 
had re^hed, in the spring of 1857, a depth of a hundred and seventy- 
three feet; but had not been found productive in the thircl or lower 
opening : the upper one was twenty-six feet in height, and firom this 
most the lead had been taken. 

Among other celebrated erevices which have been worked In 
fioamer years, and whidi have been noted* for their productiveness, 
•rb the fidlowing : , 
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Booik ^ Carter*s : OaYe-opeiiing» forty feet deep, produced 3,500,000 Ibi. 

KUboum : Shallow; no cap-rock, produced 4,000,000. 

jVbrth Languforthy : Produce, 3,000,000. ^ 

•^ffiea- ; Two crevices; mineral to the sur&ce and to the depth of sixty or seventy 
feet, produce estimated at 2,000,000. 

Maddm : Amount of ore raised, 2,000,000. 

M^J^air : Three or four parallel crevices, with very heavy masseh of ore In two 
crevices; amount of ore raised, 2,000,000. 

Dubuque cave : Worked by Julien Dubuque; supposed to have produced 2,000,000 
of mineral. 

Many other crevices might be mentioned ; but the in- 
formation in regard to them is so indefinite, that, for the 
present at least, it is not deemed best to attempt to give a 
complete catalogue, as may perhaps be done hereafter. The 
difficulty of procuring exact accounts of long abandoned 
workings is so great, that no complete history of the old 
mines in the vicinity of Dubuque will ever be put on re- 
cord, as so many of the old miners are dead or have removed 
from the country, leaving no account of their work behind 
them. 

The Vagram of the lead-bearing crevices in the vicinity 
of Dubuque which accompanies this Report, will serve as 
the first attempt to bring together such information as 
could be procured in regard to the position of the productive 
lodes which have been worked in former years, as well as 
those which are still accessible. For much of the informa- 
^ tion upop it, we are indebted to Messrs. Richabd Bonson 
and R. Osee Anderson; as also to H. Yon^ Webtuern, Esq., 
of the Surveyor General’s office, who has kindly aided in the 
collection of materials. 

Although there is indeed a surprising regularity in the 
direction of the crevices in this district, their parallelism 
being much more marked than in other portions of the lead 
region, the diagram must not be taken as representing them 
with absolute accuracy in this respect. Where the workings 
have been for some .time abandoned, they are, in most 
cases, entirely or nearly obliterated ; and the recpllectipn 
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only remains that they had the general direction of the ranges 
of the district, which is nearly east and west, in many in- 
stances not varying more than a degree or two from that 
course. It is much to be regretted that a careful record has 
not been preserved, by those residing at Dubuque and inte- 
rested in the mines, of the position and course of all the 
lodes which have been opened, and, especially, of the depth 
to which they were worked : the information which would 
be supplied by a map based oh accurate data, and with cor-* 
rect topography, might hereafter be of the greatest impor- 
tance, not only scientifically, but in its practical bearing on 
the interests of the mining region. 

Before proceeding, however, to general considerations on 
the mode of occurrence of the lead ore in Iowa, it will bo 
proper to notice what has been done in the way of mining 
in other districts farther to the northwest, in the direction 
gf the outcrop of the lead-bearing rock. 

The diggings on the Little Makoqueta river, near Durango, 
were formerly very productive, having given emplbyment 
to more than one hundred ahd fifty men at one time : they 
are now almost entirely abandoned, and in 1850, when this 
district was last visited by*us, only a few persons were en- 
gaged in washing Over the old rubbish. There is a very re- 
markable range or series of crevices, running N. 80’ W., S. 
80“ E. for a distance of between one and two miles along 
the middle fork of the Little Makoqueta : in this range, the 
indications of heavy workings may be seen on almost all the 
points of the bluffs coming down to the river on the south 
side. On the southwest quarter of Sec. 31, T. 90, II. 2 E. at 
Ewing’s diggings, the crevice is said to have been thirty 
feet wide, and to have produced large quantities of lead. This 
locality will be noticed farther on, under the head of zinc. 

There have been, in former times, some diggings in the 
neighborhood of Sherald’s mound : thos^ on Sherald’s creek, 
about a mile west of the mound, are said to have been tole- 
[ Iowa Sitbvbt.] 58 
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rably productive. Beyond this, to the northwest, we know 
of no mining of any importance, until we reach the neigh- 
borhood of Buena-vista. Here, in the ravine extending back 
from the river in a nearly southwest direction, are several 
excavations which were not working, when examined by us 
in 1857. One crevice was noticed, extending to a distance 
of two hundred and fifty of three hundred feet, in a direc- 
tion N. 83° to 85'^ E., forming a square opening from which 
considerable mineral had been taken. 

Lead is said to have been raised in some quantity, on 
Bluebelt creek, which runs into Turkey river, from the south, 
hear its confluence with the Mississippi, on the northeast quar- 
ter of Section 13 ; also on the north side of the Turkey, on 
Sections 10 and 11, T. 91, R. 2. At the locality on Section 
13, the crevice has been worked at intervals along a line 
twelve hundred feet long, to a depth of from twenty to thirty 
feet. The crevice is wide and regular ; but the mineral does 
not hold in it to any considerable depth. 

The next diggings of importance, and the farthest in 
this direction yet discovered and proved to be of any im- 
portance, within the limits of Iowa, are those in the vicinity 
of Gutenberg. The Galena limesfone is well exposed in this 
region, having a thickness of nearly two hundred feet, and 
is very much cut up by ravines, so as to afford the best pos- 
sible opportunities for exploration. The localities which have 
been worked are near Miner’s creek and its branches, on the 
northeast quarter of the southeast quarter, add the north 
half of Section 12, T. 92, R. 3 west, and on the north, half 
of the southwest quarter, and the southwest quarter of the 
northwest quarter of Section 7, T. 92, R. 2 west. The work- 
ings in this vicinity are all in the flint-bed, just at the base 
of the Galena limestone, and from one hundred and twenty 
to one hundred and forty feet above the Mississippi. The 
inineral lies within a space fVom two and a half to three and 
a half feet in vertical ‘height, very irregularly dia^eminated 



OEOLOQY or IOWA. 


4d9 


in the rock, from which it has to be got out by blasting. 
Some of the excavations were said to be three hundred feet 
wide, and to extend for a length of eighteen hundred feet, 
the roof being supported on pillars. There are no crevices 
extending upwards into the rock, and no “float-mineral” has 
been found at a higher level than ihe flint opening. The 
presence of crystallized calcareous spar, in the dog-tooth 
form and in very large crystals, is to be noticed us charac- 
teristic of the openings in this position. At Glenhaven, on 
the opposite side of the river from Gutenberg, whore the 
workings arc in a position exactly similar to that which 
•they have at the diggings just noticed, there is a sheet of 
calcareous spar thirty inches in thickness, below which the 
galena lies, disseminated through a strhtum of rock eigh- 
teen or twenty inches thick. Some of the crystals of this 
mineral were six inches in length. Barytes is also found in 
the Gutenberg diggings, and, sometimes, in handsome crys- 
tals. These mines have produced several million pounds of 
ore, it is said ; but, at present, they are not much worked. 

Although the Galena limestone extends to the northwest 
from this point for some distance, with but slightly dimi- 
nished thickness, and occupying a much greater space on the 
surface than it does near Dubuque, we know of no crevices 
having been worked in it anywhere beyond Gutenberg. The 
position of the diggings at this place, in the lowest beds of 
the Galena, seems to indicate, as may be inferred from the 
condition of 'things in Wisconsin, that we are on the borders 
of the productive lead-region in this direction. Still, we know 
of no decisive reason why ore should not be found up the 
valley of the Turkey, either in the lower beds of the Galena 
or in the Trenton limestone ; but the probability of the dis- 
covery of heavy deposits is, of course, diminished by the 
fact that, up to this time, little or nothing of importance 
has been found. 

There ore, however, some localities in the northeastern 
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corner of the State, where galena has been mined to some 
extent in the Lower Magnesian limestone, and which may 
here be noticed. The most important deposits of lead in this 
rock, and, indeed, the only ones which have been observed, 
within the limits of loAva, are situated in th'e valley of 
Mineral creek, a stream flowing north, through a valley lined 
with precipitous bluffs, into the Upper Iowa river, and 
about three miles south of a small settlement called New- 
Galena : • the diggings are on the southwest quarter of •Sec- 
tion 13, . T. 99, 11. 6 west. In this vicinity, the Upper sand- 
stone is well exposed on the top of the bluff, and a shaft 
has been sunk in it to a considerable depth. Along the face 
of the bluff, in which a thickness of one hundred and twenty 
to one hundred and'fifty feet of the Lower Magnesian’lime- 
stone is exposed, a number of drifts have been extended 
into the rock, a little below its junction with the sandstone, 
and considerable galena has been taken out. The limestone 
at this point is brecciated in its structure, appearing as if it 
had been partially broken up after its deposition, and then 
recemented : portions of the rock have also a concretionary 
structure, and its whole appearance is that of a material 
which has been subjected to both mechanicjil and chemical 
disturbances. The ore appears to be associated with irregular 
strings and bunches of c'alcareous spar, ramifying through 
the rock, but nowhere assuming a regular form, like that of 
a^vein, or appearing to occupy a well developed fissure. 
Sometimes a little decomposition of the rock has taken place, 
which has given rise to a sort of opening ; but none were 
observed which were more than a few inches wide and a 
few feet long. It is said that between fifty and one hundred 
thousand pounds of lead had been obtained from these dig- 
gings ; but it seems hardly possible that the operation should 
have been, on the whole, a profitable one ; and, taking into 
consideration* the Hardness of the limestone, and the very 
limited extent to which it has undergone decomposition in 
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the vicinity of the mineral deposits, we see little to en- 
courage farther expenditures at this point. 

The question whether the Lower Magnesian limestone 
contains deposits of lead ore which can be worked for any 
length of time with profit, is one which hits, of late years, 
been much agitated by those interested in the mining dis- 
trict. For some years after the lead-region was first opened, 
it was generally supposed that the productive deposits of 
lead was limited to the Galena limestone ; and Dr. O'VEN gave 
as the. result of his official examination of the country, that 
“ when a mine is sunk through the Cliff limestone to the 
Blue limestone beneath, the lodes of lead shrink to insigni- 
ficance, and no longer return to the miner a profitable re- 
ward for his labor. Indeed, the small quantities of lead ore 
which have been found in the Blue limestone occur in veins 
not much thicker than writing paper, which have insinuated 
themselves into the slender scams of the stratification”. 
Further examinations, and the results of longer experience, 
have shown that this statement was erroneous ; ns conside- 
rable deposits of ore have been worked in the Blue limestone, 
although by far the largest portion of the lead of the Ilpper 
mines comes from the proper lead-bearing rock. In reference 
to the occurrence of lead in the Lower Magnfesian, we find 
in Dr. Owen’s Report, published in 1852, that a number of 
localities in this rock are given as having yielded more or less 
lead ore; and, on the strength of this evidence, the formation 
is pronounted “lead-bearing, ’but whether productively so 
or not, cannot be fully determined until the rock is scien- 
tifically mined”. Some of the localities here specified are 
not in the Lower Magnesian limestone, but in the Galena : 
the others seem, up to the present time, not to have been 
profit^ibly worked. In regard to the lead-deposits in the 
Kickapoo river, which have been much relied on by those 
anxious to make out the Lower Magnesian to be a good 'mi- 
neral-bearing rock, we have learned from intelligent miners 
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who have worked in that vicinity, that the ore lay in flat 
sheets in the hard limestone, and that .there were no cre- 
vices, nor any decomposed material connected with the mi- 
neral ; so that the workings were uniformly abandoned after 
having been carried in for the short distahce, beyond which 
atmospheric agents had ceased to operate on the rock. More 
recently, the occurrence of ore in this geological position, 
at Oleking’s diggings, near Blue .river, in Wisconsin, has 
been described by Dr. Percival; and considered by him os 
sufiicient evidence “ that the Lower Magnesian is a good 
mineral-bearing rock”. Not having visited and examined 
this locality, we are not disposed to question the fact of 
considerable ore having been found at this place ; but we 
are disposed to doubt the existence of mineral deposits 
in the Lower Magnesian, on any scale which will compare 
with those of the proper Icad-bearing rock. Did any such 
exist, they would long since have been found; and a few 
isolated instances of lead ore obtained in this formation are 
not sufficient evidence of its productiveness, and much less 
are they to be considered as an argument in favor of the 
galepa having originated in the igneous rocks beneath the 
Lower sandstone. 

The most important practical questions to be asked, in 
regard to the occurrence of the lead in the Dubuque region, 
are the following : 

1st. Do the lead-bearing crevices extend indefinitely down- 
wdtrdsy and is deep mining ever likely to prove profitable ? This 
question can be answered, unhesitatingly, in the negative. 
There is very little evidence that the crevices continue to 
be productive in this part of the lead-region, even as low 
down as the Blue limestone ; and it is certain, from the 
study of the whole region, that they are everywhere com- 
pletely cut off by the Upper sandstone. In no instance, so 
far as we have been able to learn, have the lodes been 
found to extend more than a very short, distance into ^ 
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sandstone, or to be productive of galena in that rock. It is 
true, that in some localities, ore has been found in the lime- 
stone underlying this sandstone (the Lower Magnesian), 
where this rock occupies the surface ; but the deposits in 
that geological position are very few in number, and the 
ore limited in quantity : we have yet to learn of a single 
instance in which diggings in that rock have been profitable 
for any length of time. But, again, even if the Lower Mag- 
nesian were a good mineral-bearing rock, there would be 
little encouragement to continue sinking from the Galena 
limestone, through the sandstone, into the underlying lime- 
stone; for there is no reason to suppose that a crevice, after 
being entirely interrupted in the sandstone, would be re- 
sumed in the limestone below, or that any other one would 
be hit upon, at a point exactly in the line of direction in the 
workings above. The fact that the mode of occurrence of 
the lead in the Lower Magnesian is so very different from 
what it is in the Galena limestone is an additional reason 
for believing that there could be no grounds for expecting 
continuity in the direction of the crevices in both the rocks. 
A miner would be no more justified in sinking through the 
sandstone, in the expectation of meeting a continuation of 
his crevice in the Lower Magnesian, than he" would be in 
commencing a shaft anywhere at random in this rock, 
without regard to surface indica-tlons, and expecting to 
strike a valuable lode. He might possibly find one ; but the 
chances' would be more than ten thousand to on^ that 'he 
would not. 

There are,- occasionally, instances where water is reached 
before the principal portion of the ore has been taken out, 
and where more expensive machinery than the horse-whim 
is required to keep the mine free. In such cases, the so 
called ‘-‘bull-pump” has been found very serviceable. This 
is .on inclined wheel, from twenty-five to thirty feet in 
diameter, on which *one or two oxen work, and which is 
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^ared to a suitable pump. With a machine of this kind> 
which costs about $1500, it is said that two hundred 
gallons of water per minute may be raised ; while the ex- 
pense of running it is but little more than the wages of the 
two men who alternate in keeping the oxen to their work, 
and does not exceed, with necessary repairs of the ma- 
chinery, $800 per annum. The use of the steam engine 
may be occasionally advisable ; but in the large majority of 
instance^ in which steam has been employed in this region, 
we are assured that the enterprise has not been found pro- 
fitable. We are not aware of any instance in which the 
attempt, has actually been mode, in any part of the lead- 
region, to sink through the Upper sandstone into the Lower 
magnesian, in order to follow a crevice through one rock 
into the other ; but the idea has repeatedly been advocated 
by a certain class of persons interested in mining pro- 
perty, that in the execution of such a plan, great disco- 
veries would be made, and the resources of the country 
developed. We believe, however, that a large majority of 
the intelligent miners would be willing to admit that any 
such operation would be a mere throwing away of money. 

• 2d. What can be done to farther develope the not yet dis- 
covered deposits of ore in the Ltubuque district, and what 
method of exploration ought- to be adopted for this purpose? 
Is it not possible to combine capital and labor, in such a 
manner that results may be obtained which shall be of 
value to 'the mining interest, and which shall render the 
business less precarious and uncertain than it now is ? There 
are undoubtedly extensive regions underlaid by the Galena 
limestone, especially in Wisconsin, where rich deposits of ore 
afe concealed by the thick covering of superficial detritus, 
which forbids all explorations from the surface, except at 
great expense. What means are there of ascertaining whether 
these districts may not contain valuable bodies of ore ; and, 
if so, how may they be most cconoiuically opened and 
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WortelK ? To this we reply, that the proper method to he 
adopted will, in a .good degree, depend oh the situation 
of the locality, and the known relations of those deposits of 
ore in the vicinity, which have' already been discovered and 
worked. Before any safe directions can be given, the whole 
lead-rogion must have been carefully mapped, and the 
crevices laid down with minute attention to their position 
and direction. A more or less symmetrical distribution of 
them will be found to prevail ; and from this symmetry of 
the known, the position of the unknown may possibly be 
arrived at ; but, above all things, it must be borne in mind, 
that in a region like the one we are now engaged with, 
horizontal excavations or drifts are the proper means of expdo- 
ration, and not vertical ones or shafts. By sinking a shaf| in 
a region in which the ore is distributed as it is in this 
district, we prove nothing except the identical spot on which 
the . shaft is placed. By drifting, on the other hand, we can, 
if our drift be judiciously laid out, prove an extensive 
region with one excavation. Not only is this true, but it is 
also to be remembered, that when a shaft is sunk, we have 
often to encounter the difficulty of water, which is an al- 
most insurmountable one in a region where the rocks are 
so cut up by crevices, which allow the flow of currents in 
every direction; while in running up an adit-level from a 
suitable position, we nob only prove the country, but effect- 
ually drain it at the same time. Of course, reference is here 
made to explorations carried on by an association of labor 
and capital : as long as mining continues undqr the present 
system, there will necessarily be but little change in the 
metl^s of explorations adopted. 

Let us illustrate by taking into consideration the circum- 
stances of the region immediately about Dubuque. We have 
hero a very Jarge number of crevices, many of which ore 
rofo^ly developed, extensive and highly ‘productive : 
:@i{thmaaQro, they are concentrated within a Umited spaccir 
[Iowa Soavar.] 69 
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ai will be 8^ii by reference to the diagram of tbi^Rlead^ 
bearing crevices. If now, by a dareful- series of levelUi%s 
over the ground occupied by these crevices, and by ascer- 
taining, as far as practicable, what position the productive 
openings had occupied with reference to the horizontal 
plane assumed as a base, it should be made apparent that 
the principal body of ore in the various ranges was approxi- 
mately on the same level : then it would become a question 
' of great interest whether an aditrlevel could not be carried 
in from the Mississippi, at the proper height to drain all 
the crevices wlhich should be intersected, and at the same 
time to afford the greatest chance of making discoveries 
of ore ; and whether such an undertaking might not prove 
remjinerative, provided the many conflicting interests con- 
nected with such an enterprise could be harmonized. Let 
any one lay out an imaginary drift on the diagram, running 
from the Mississippi river, at its intersection with the line 
between Sections 25 and 36, to a short distance beyond the 
southeast comer of Section 22, and then turning nearly at right 
angles and extending the level, in a direction of about N. 55<* 
E., for two miles, and he will be surprised to see how many 
of the most important lodes which have been worked in the 
vicinity of Dubuque would be intersected by an odit-level 
only about five miles in Imigth. Still, we would not be un- 
derstood as decidedly recommending a work of such a 
character, in this or any other part of the lead-region : such 
a step should only be taken after a much more thorough 
study of the ground than has been as yet made in any por- 
tion of the mining district. What we would insist Oh, is the 
superiority of the method of proving the country‘by4iori* 
zontal, rather than by vertical, excavation, in a region 
where the body of ore is known to be within such a mode- 
rate depth from the surface. 

The amount of lead piroduced by the mines of the Upper 
Mississippi has been gradually falling off, of late- yi^MW, 
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Pldi^ to the superior attractiveness of the gold fields of 
(Milomra, and to the fact that the larger portion of the 
mineral region has been psetty thoroughly explored, and the 
most easily discovered crevices .worked out. Occasionally, a 
very rich lode is struck by some persevering miner ; .but,on 
the whole, the number of men engaged in this business is 
much less than it formerly was ; and some districts, which 
were once thickly inhabited by the lead diggers, are now 
almost entirely deserted by that class, the plow having taken 
the place of the pick and the drill. 

From the records kept at Galena by Captain B££bb and 
others, it appears that the amount of lead annually produced 
by the Upper mines^ gradually increased from five thousand 
to ten thousand tons (of 2240 lbs.), during the years from 
1829 to. 1839 : after that it rose rapidly, and attained its 
maximum from 1845 to 1847, nearly reaching twenty-five 
thousand tons in those years. Since that time, the decline 
has been marked, the amount raised in 1853 being .only 
thirteen thousand three hundred tons : since that year no 
exact record of the shipments has been kept, so far as we 
have l>een able to ascM*tain, the railroads beginning about 
that time to divert a i)art of the trade from the river. A 
large portion of the lead manufactured now goes across the 
country to Chicago, which formerly all found its way (o .the 
Mississippi. Of the remainder, a part is consumed in the 
country, and the rest goes down the river to St. Louis, where 
it is reshipped up the Ohio and to New-Orleans. If, therefore, 
we could ascertain accurately the amount of lead received 
at Chicago and St. Louis, we should have a near approxima- 
tion .to the entire amount produced. Such statistics as we 
^ve been able to procure, for the last few years, are given 
bejbw 


Tom of Lead received^ 

1853. 

1854. 

1855. 

1858. 

1857. 

At Chicago 

•1462 

1895 

4440(7) 

2919 

? 

> St. tionis 

14248 

10128 

9767 

0076 

68^ 

Upper mlQOi. . . 

18700 

12018 

14200 

8000 
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The amount (^ven as received at St. Louis in 1867 include 
^ ^e receipts frSin the Missouri mines, which is but an in* 
si^gpificant quantity. . , ' r 

, , The proportion of the produce of the Upper mines whi<^. 
I^mos ivom Iowa we have been unable to ascertain with acv 
pnracy. From the statements of the best informed smeltei^^; 
however, it appears, that the amount of ore smelted in the 
yicinity of Dubuque has been about six million of pounds 
yielding from sixty<eight to seventy per cent of dead, in the 
inost prosperous year, and that it has not probably ^n any 
year fallen much below four millions; equal to about seven- 
teen hundred tons of metallic lead, and worth in New-York 
city about a quarter of a million of dollars, at the current 
price of that metal for the last few years. 

The figures given above indicate a considerable decrease 
in the production of lead in the Northwest during the last 
few years ; but the diminution is not so great as would ap- 
pear, at first sight, since the amount required for home con- 
sumption at the West is rapidly increasing; Within the past 
year a shot-tower and white-lead works have been efected 
at Dubuque, which will probably <x>nsume a considerable 
proportion of the lead mined in this vicinity, and supply the 
Northwestern States with the manufactured articles hereto- 
fpre. ^awn from the southern and eastern cities in exchange 
for the crude metal exported. <>< 

< , ' The amount of lead supplied to the eastern market frmft 
^e western mines is quite insignificant, the actual produce 
of, those mines being hardly moro than sufficient to meet 
the requirements of the West fdl* its own consumption. Only 
’^ht>ut one hundred tons of this metal arrived in New-York 
iipQm.the West in 1857, the Atlantic States being now almest 
entirely supplied from the English and Spanish mines. 



dB6U)dT IOWA. iOi ' 

ZINC. 

The occurrence of ores of zinc, in connection with thicse 
of been repeatedly noticed in the* preceding pages. 

They are, throughout the lead-region, chiefly associated 
Trith the flat-she^t deposits; and, therefore, most abundant 
hi the lower part of the Galena limestone and the upper 
and middle portion of the Trenton. The districts in which 
zinc ore|^ are found in the largest quantity in the flat 
openings, are those of Mineral point, and to the west of 
Shullsburg. In the Galena limestone, in the vertical ere- 
vie#" deposits, there are usually but few traces of other 
metalliferous ores associated with the galena. 

The most abundant combination of zinc found associated 
with galena is the sulphnret, or blende, containing, when pure, 
sulphur 33, and zinc &7 parts in a hundred ; all the blende- 
of this region, howeVer, contains more or less iron. These 
ferruginous blendes are usually called “black-jack*’ by the 
miners. The blende sometimes forms flat sheets, nearly a 
ifoot in thickness; but is almost always associated with- 
iron pyrites, and layeA of these two substances occasionally 
alternate with each other, as noticed above in describing 
the Morsden lode. When the sulphurets of zinc and lead 
occur together, the zinc seems almost invariabljjr to have 
been the first metal deposited. Calc, spar and barytes ore 
frequently associated with these ores, where they occur 
^together ; and when the deposits of galena are unaocCUii- 
pAUied by zinc, they rarely have any earthy gangue con- 
nected with them. ' * 

? The blende is frequently found more or less oxidized, and 
'Converted into the carbonate or silicate, or an impure, mix- 
ture of both. That Uie stdphuret was the ore originally 
deposited, and that it-waa afterwards acted on and changed 
. hs these oxidized combinations, is proved by the fact that 

are sometimes only partially decom- 
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{Ktsed, still retaining portions of the original solphnset in 
i^e interior. 

Within the limits of Iowa, the only ore of zinc which 
we have noticed in any considerable quantity, was the 
carbonate associated with the silicate, at Ewing’s diggings 
on the Little Makoqueta, a few miles nortHwest of Dubuque^ 
Although the interior of the excavations was not accessible, 
it was evident from the inspection of the rubbish lying on 
the surface, that a considerable quantity of these ores, 
called by the miners “ dry bone”, had been raisIH, in con- 
nection with the galena. Much of the ore at this locality 
has a cellular structure and an earthy texture, and poilions 
of this variety are covered with stalactitic and botryoidal 
incrustations. The chemical examination of some of the 
cellular masses showed them to consist of mixtures of the 
hydrous silicate of zinc, or electric calamine, with the car- 
bonate, or smithsonite, and more or less argillaceous matter. 
The first-mentioned- of these ores contains 67.4 per cent of 
the oxide of zinc ; the other, 64.8 of the same. Analyses 
of the incrustation and of the stalactitic masses proved 
them to consist of nearly pure carbonate of zinc, giving 
the following results : 

Insoluble in acid, silica, ohieflj .14 

* Oxi le of iron anchaluinina 2.96 

Oxide of zinc 61.89:=: 49.67 zinc. 

Carbonic acid, water and loss 85.01 

■ ^po:oo 

A specimen of the stalactitic var^ty gave^ : 

Insoluble silica and clay 2.56 

Oxide of iron and alumina .66 

Oxide of zinc 61.58 =49.88 zino. 

Carbonic acid . ' " 82.03 

Water and Idas 8.22 


100 . 00 . 
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. -<!’ l^e question whether these ores occur in sufficient 
titj in the lead region ever to become of value for the 
manufacture of metallic sine and its oxide, now so much 
used for paint, is one which we are unable to answer in the 
affirmative. Blenie is a substance as yet but little used for 
this purpose, as there are difliculties in the way of its re- 
duction which make it less available than the oxidized ores. 
In this country the manufacture of the oxide has been 'cai^ 
ried on for some years, the material used being the red zinc 
ore, or oxide, which occurs iu large quantity in New-Jersey, 
and the silicate of zinc, which is abundant in the Saucon 
valley in Pennsylvania. The quality of the ore found at 
Ewing’s diggings is good ; but from the known mode of oc- 
currence of the metalliferous ores throughout the load-region^ 
yre are ipclined to doubt whether it could be obtained in 
sufficient quantity to justify the erection of the expensive 
furnaces, etc. required for the manufacture of the o.xide ; that 
of the metal has not yet been attempted in this country. At 
none of the localities examined by us in Wisconsin, Imve we 
found the ore in sufficient quantity and purity to justify the 
erection of zinc-works at present, even were the conditions 
in regard to fuel and labor as favorable as they are in 
Pennsylvania and New-Jersey, which is not the case. 


GOLD. 

While these sheets are passing through the press, many 
statements are going the rounds of the newspapers in regard 
to the occurrence of gold iff Iowa, according to which this 
metal exists in large quantities in some of the central coun- 
ties of the State. It may therefore be advisable to state, that no 
rocks, such as, in other parts of the world, have been found to 
be auriferous, occur within the region mentioned, or, so far as 
we know, in any part of the State.-If gold has been found, 
it must have been carried a great distance frohi the place 
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where it originated, by currents of water; and it is not likely 
to occur, except in very fine particles in the sands of the 
streams. All that we know of the occurrence of gold and 
of the geology of Iowa,' makes it highly improbable that 
any auriferous sands will be found containing enough of the 
precious .metal - to pay, even at a very moderate rate, for 
the labor of washing it out. 




SECTION AT BURLINGTON. 



Levrtof riTwat / ordinary .tag* of 
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LIMESTONE 0*P LECLAIKE. 

This limestone, which is so well marked at the liapids above 
Daveiii)ort, and with the- Onondaga-salt group occupies a broad belt 
along the river, cannot be traced far into the interior, and the coloring 
U]>oii the map is terminated in accordance with our 2)reseiit know- 
ledge of the extent of these rocks. This rapid disappearance of a 
limestone which causes such a conspicuous feature on the Missis- 
sippi river, renders a farther investigation desirable; and from the 
great irregularity of the beds, there is a possibility that its tliickness on 
the river has been over-estimated. The results of farther iinjiiiry 
will be given in* a future Uei>ort. 


NOTE ON THE SECTIONS OP STRATA EXPOSED AT 
RURLINGTON, IOWA. 

• 

Mr. Charles A. White, 6f Rurlingfon, lias furnished me with tJie 
following careAilly measured sections of the strata expos(Ml at that 
place, together with the accom]»anyiiig memtvraiula. Section No. I is 
at the north part of the city; No. Ill is al>out one and one-third 
miles south of the first, an<l No. II is between one and three. Nos. 
4, 5 and 6 of the strata are thicker at a point some three miles north 
of the city, and have diminished c(»nsiderably below the measure- 
ments of the sections at a yxiint two miles south of the city. About 
one mile south of Burlington, Nf>. 8 is over twenty-five feet in 
thickness ; and at a p(»int three miles soutlnvest, it is about forty feet 
thick. 

“At the point wdiere the section No. II was made, the bed No. 1 is 
known to extend sixty-five feet below the bed of the river, without 
any apparent change of composition, and at this point the boring was 
discontinued. This gives a greater thickness to the strata of the age 
of the Portage and Chemung groups than had herctolbre been proved 
in that part of the country; and we have yet an unascertained depth 
below this point, which may bring the entire thickness up to the 
measurements made in Missouri, w'hich are alxliit two hundred feet. 
At the same time the more northerly localities of these strata have 
not yet shown more than half this amount of thickness. 

[ Iowa Survet.] 
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** The bed No. 1 is composed principally 'ot a light blue indurated 
clay, dEsrvescing freely with acids, somewhat arenaceous, and pass* 
ing upward insensibly into a greenish-yellow fine gprained sandstone : 
the greenish color seems to be due to the yellow sand mixing with 
the blue clay. Tossils are very rare in this b^, but are oftenest found 
in the upper part. 'Concretions of yellow bisulphuret of iron ate fre- 
quently found in it. Sometimes the stone of the upper part of this 
bed is of sufficient hardness to withstand the action of the atmo- 
sphere and frost, but is too soft fqjr building purposes. Lower down in 
the bed, although too hard for removal by the pickaxe, in most places 
it crumbles into a soft clayey substance upon exposure to the atmo- 
sphere. It sometimes presents a shaly appearance, and, throughout 
^e bed, the lines of stratification are rather indistinct. 

.‘‘No. 2 is’a thin bed of limestone of a bluish-brown color, and is 
composed principally of very small bivalve shells, indistinctly pre- 
served in consequence of the compactness of the stone. It sometimes 
thins nearly out in the vicinity, and is not inclined to disintegrate 
or become fragmentary. It contains corals of the Genera Favosites 
and Syringopora, and a few remains of crinoids. 

■ “No. 3 is a distinct and sometimes beautifully oolitic limestone. The 
dividing line between this and No. 2 is often obscure. Fossils ipre not 
abuhdant in this bed, although so abundant in No. 2. 

“ No. 4 is a dark gray compact limestone, very fragmentary, exen 
when not exposed to the atmosphere. - It contains comparatively few 
fossils, but many of them are better preserved than those of the other 
Devonian beds. The oolitic structure is sometimes seen passing up- 
wards into the bed, a foot or two from No. 3. It contains Spirifer, 
Productvs, Orthis, Chonetes and Bhynchonella. 

“ No. 6 is a yellowish fine-grained sandstone, very closely resem- 
bling. that which No. 1 passes upwards into; ba4 is rather firmer in 
its texture, and the lines of stratification are more distinct. It con- 
tains casts, only, of fossils; fifsarly all of them quite small, but abun- 
dant. They are of the Genera Spirifer, Productus^ Orthis, Chmetesy 
Eumnphalvs and others. 

“ No. 6 is a grayish-white oolitic limestone, which is quite a firm 
and good-looking stone when taken from the quarry, but becomes 
shelly and fragmentary upon exposure to the atmosphere ^d frrost, 
and finally crumbles into small fragments, and is consequently wholly 
unfit for a building material. It seldom changes in color or texture; 
but at one point in the north part of the city, it loses its oolidc 
structure; and at this point the fossils are rather more numerous and 
better preserved, and the stone assumes a brown color and becomes 
softer. It contains corals of the Genera Cyathophyllum and Syringo- 
pora; also EuomphaluSy Ortfwcerasy Spvnftty Productut, Orthis, and 
the large Oyroceras of Owen. 

“ No. 7 is a reddish-brown semicrystalline limestone. From fifteen 
' to twenty-ifVe feet from the base it is tolerably solid, and is a very 
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good building Stone, notwithstanding the action of the frost. The 
stone, from some of the quarries, m^es a good lime> Above this it 
consists of thin beds of limestone, chert, and earthy material. Fossils 
are not so abundant in the upper part of this bed as in the lower part, 
which is composed almost entirely of fossil remains. It contains crinoids 
in great abundance, Spirifer., Productus, OriJUs, Rhynehonellay Euom- 
pkaluSf Syringopora, CyathophyUum and trilobites (the latter very 
rare). 

‘^N^o. 8 is generally a white crystalline limestone, but often assumes 
a brown color similar to that of No. 7. It is a very good building 
stone, and the purer parts make a very good lime, but it contains 
considerable silex. The fossils imbedded ih it are frequently found 
silieifled, while the stone surrounding them is a very pure limestone; 
and fossils that are partly weathered out present a siliceous blossom- 
ttea on the exposed surface, even when the* imbedded part is quite 
mRcareous. This bed contains crinoids in great abundance; also Spi- 
rifer, Orthis^ Terebratula, Capulusy Pecten and Lingula} also corals 
of several genera and species.” 

The subdivisions of the sections given by Mr. White from Nos, 1 to 6 
inclusive, constitute what I have referred to the Chemung and Portage 
groups, or to the Chemung group alone; and Nos. 7 and 8 constitute 
what I have designated the Burlington limestone ( See pages 89 and 
90 of this Report). 

The occurrence of Favosites and Syringopora in the bed No. 2, and 
of Syringopora in bed No. 6, had not been previously noticed ,.80 far 
as I know, in any strata of this age in the West, ami is an interest* 
ing fact in the palaeontology of the group. 

Mr. White has made extensive collections of (he Crinoidcie of 
the Burlington limtstone, and finds that certain species are restricted 
in their vertical range to the lower or brown beds, while others are ’ 
limited to the upper or white beds of the series. The species iVom 
the lower beds have, to a great extent, a dilTenmt aspect and expres- 
sion from those of the.upj^er beds. Although no attempt has been 
made to recognise this distinction in the published species of this Re- 
port, for I had not sufficient information at the time, yet among the 
Aetihoexjinuay Plate 10 illustrates the prevailing character of those fh>m 
the brown be.ds, or No. 7; while Plate 11 expresses the. character of 
those from the white beds, or No. 8 of the sections. 
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NOTE. 

I am informed by Mr. WoRTHEn, since the printing of this volume, that in Southern Illi* 
nois the thinning of the sandstone between the St .Louis limestone and the KaskMkie lime- 
atone brings the two rocks so nearly in contact, that it is probable the relative position 
of the fossils has not always been properly discriminated. Some of the species on Plate 
25, as fig. 1 and fig. 4, may belong to the horizon of the St. Louis limestones and 1 suv^ 
pect also that. Penirtmitet tymmetrieut may be of the same age. The lines of separation 
between the members of the Carboniferous limestpne series, as indicated from examina- 
tions towards their northern limits; are not always as well marked at the soifth, and some 
confosion may exist for 41 time. No reasonable effort will be spared to follow out these 
investigations s and whatever error may be discovered, will be corrected on a fotuire occa- 

The jieiinoerinus pentagqntu, page 577, is apparently identical. with ji. eanem^l^ 
(Sbuxabd, Geol. Rep. of Missouri, 1856, page 189, plate A, fig. 5). The specimen 
figured presents some modifications of structure, which are abnormal. 


GEOLOGICAL SECTION ALONG THE MISSISSIPPI RIVER, FROM THE UPPER 
IOWA RIVER TO St. LOUIS, Adi 

. The geological section accompanying Part I of this volume is constructed firom actual 
' observations made along the Mississippi, and illustrates the features presented, upon the 
western or Iowa side of the river, iVom the northern limit of the State, to below the 
mouth of the Hesmoines river. From that point to Clarkesville (Mo.), the section Is 
constructed iVom observations ipade on both sides of the Mississippi; and from Clarkes- 
viile to the mouth of the Missouri river, the structure presented is that which is seen 
upon the eastern or Illinois side. 

The section from Prairie, du Rocher to Thebes, Illinois, is infk>duced for the purpose 
of showing the relations of the Kaskaskia limestone to the limestones below, from which 
it is separated by the intervening ferrtiginous sandstone. 
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AlftimdiM flountj}' geolog j of^ page 317. 
AU^iee^ preeenee in the rooke of Iowa* 

Analyeee, of Iowa coals, 402; of limestones, 
Lower Magnesian, 333, 884, 336; Buff and 
.^Trenton, 343, 844. 346, 347, 348, 349; Qa- 
'' ^na, 862, 353; Niagara, 304, 306, 300; 

/eolaire, 808, 809, 370; Hamilton group, 
' o72, 378. 374, 376; Chemnng group, 37o| 
Carboniferous, 880, 381, 382; Ooid mea- 
sures, 385, 380. 

Analysis, chemioal, of coals, method adopt- 
ed, 400; of limestones, 380; general re- 
sults of analyses of limestones, 388. 
Anemosa, geology of its vteinity, 280. 

Area, of the State of Iowa, 2. 

Augusta, section of the rooks at, 148. 
Bellerue, section of the rooks at, 08. 

Benton county, geology of, 200. 
Bentonsport, section of Goal measures at, 
168. 

Blodget, Lorin, his Climatology of the 
United States” noticed, 27. 

Blnfis, rirer, eleyation and mode of forma- 
tion of,'17, 18. 

Bottom-lands, of the Missbsippi and Mis- 
souri rivers, 14, 16. ' ^ 

Bricks, materials for, in Iowa, 416. 
Building-stones, of Iowa noticed, 389. 
Buchanan county, geology of, noticed, 296. 
Burlington, section of rooks at, 89, 90 ; notice 
of the rooks near, 203. 

Bntlerville, notice of the rooks near, 367, 

868 . 

Cap-rook, definition of, 440. 

Carboniferous limestones, see Limestone, 
carboniferous. 

Catskill ntpuntain group, 41. 

Cedar county, geology of, noticed, 278. 
Cedar ereek, Jefferson county, section of 
Coe4 measures on, ^3. 

Cedar falls, section of the rocks near, 180. 
Cedar rapids, notlee of the rooks near, 262. 
^Cedar river, its eoniee notieed, 11 ; geology 
ef the Ts^^ of, 807; section on, at SL 
Charles, 808. 

Ohsadstiy asM eeoBomieal geology, 824. 

; Iowa. SvftVBT.] 


Chemung group, character of, on the Bits- 
sissippi river, 88 - 91 ; seotion of, at Bur- 
lington, 80; chemical examination of, 
876; in Missouri, 91; in Washington 
county, 244. 

Cheater, Illinois, section of rooks at, 114. 

Chickasaw county, geology of, noticed, 806. 

Clayton city,* section of the rooks near, 67. 

Clayton county, geology of, 297. ' 

Climate, of Iowa, 27-84; of the eastern 
and western States compared, 32, 33. 

Clinton county, geoiogy of, noticed, 278. 

Clinton group, 40. 

Coal, general remarks on the mode of ooour- 
renoe.of, 367 ; chemical composition of tho 
ooais of Iowa, 390; presence of pyrites 
and^^^psum in, 899 ; method of analysis 

Coal measures, *de8cription ef, as'<eeourring 
along the Mississippi river, 120 - 141 ; seo- 
tion of, showing tne relations of the series 
in the northwest, 128; relative thickness 
of, 41 ; cavities filled with, in the liamilton 
group etc-, 180, 131; section of, near Blk 
rapids, 172 ; section of, on Deception ereek, 
173; seotion of, near Fort Dodge, 176; at 
Bentonsport, 168 ; near Coalport, 167 1 
near Bennington, 170; at Croton, 164; on 
Cedar creek, 236; near Dahlonega, 260 1 
In Desmoines county, 200 ; near DesmolnOSA 
171; at l^nville, 201: near lldd^nrHl% 
166; near Farmington, 166, 167; in Henry 
county, 211: near Hillsborough, 161, -2281 
near lowaville, 161; In Lee county^ 188| 
in Jeffer|on county, 233; at M^BeMy's, 
near Ottumwa, 164; near Portland, l60| 
near Bedrock, 168, 169; near Salem, 160, 
161; at St. Francis vllle, 162; at Thomas’s, 
on Bear creek, 224; in Van Bnren oounto, 
222; in Wapello county, 260; in Wash- 
ington county, 241. 

Concretionary limestone, see Limestone, 
concretionary. 

Concretionary structure of rocks near Mus- 
oatino, 276. 

Council Blnfis, record of temperature at, 29. 

Crevices, the mineral -bearing, desoribed, 
487; parallelism of, in the Dubuque dis- 
trict, 466. 

Oretaoeons forqiatioa, 87, 148. 

Croton, seetlon of Coal meusufus at, 154. 
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Deeorah. notice of the rooks in its Ticinity, 
313. 

Delaware oounty, geology of, 295. 

Denudation, previous to the deposition of the 
Coal measures in the Northwest, 129; sec- 
tion, 133. 

Desmoines, section of Coal measures near, 
171. 

Desmoines county, report on the geology of, 
by A. H. WoRTHKN, 147; section of rocks 
occurring in, 199 ; economical geology of, 
207. 

Des Moines river, noticed, 10. 

Dos Moines valley, report on the geology of, 
hy A. H. WouTiiEN, 147. 

Diagram of the lead -bearing crevices near 
Dubuque, noticed, 450. 

Dolomites, oconotnioal application of, 390. 

Drift formation, in Desmoines county, 200; 
in Henry county, 210; in Lee county, 187 ; 
in Van Buren county, 221. 

Dubuque, principal mines near, 440. 

Dubuque county, geology of, 280. 

Durango, diggings near, 457. 

Eddyville, sections of Coal measures near, 
105. 

Eldora, Coal measures near, noticed, 209. 

Elevation, of the surface of Iowa, 5; of the 
Mississippi at various points, 0; of the 
prairie -region, 19. 

Elevations, on the line of the Dubuque and 
Pacifle R. R., 3, 4; on the Mias, and Mis- 
souri R. R., 4; theoretical remarks on, 4.1. 

Elkader mills, section of the rocks near, 01 . 

Elk rapids, section of Coal measures at, 172. 

Fayette county, geology of, 302. 

Figure of 4|io State of Iowa, 1. 

Fire-clay, localities of, in Iowa, 115, 197, 
207, 218, 280, 257, 272. 

Flat-openings, doOnod, 443 ; at Shullsburg, 
444. 

Floyd county, geology of, 300. 

Fort Arms trong,rocord of temperatures ht, 29. 

Fort Atkinson, geology of its vicinity, .114. 

Fort Dodge, record of temperatures at, 29; 
sections of the rooks near, 175, 177. 

Fort Desmoines, record of temporature at, 
29. 

Fort Madison, record of temperatures at, 29 ; 
section of the rooks opposite, 100. 

Galena, see Lead ore. 

Geodes, occurrence of, in rooks of the North- 
west, 382. 

Geology, of the Northwest, general remarks 
on, 35. 

Geological formations, changes in, as traced 
from east to west, 38 ; tabular view of the 
geological series in Iowa, 40. 

Gold, iremarks ohjis ooom^nqein Towa,.^. 

Gutenberg, iSi^ llo&onVf 

'the prairie lieaf, 10; section of the roi^f 
near, 68. ' ‘ • W 


Gypsum, near Fort Dodge, 177; ooeurrenco 
of in Iowa, 417. 

Hamilton group, 40; ocourrenoe of, on the 
Mississippi river, 85 - 88; in Johnson 
county, 263 ; section of, on Crane creek, 
305 ; chemical composition of rocks of Ha- 
milton age, 370; analyses of, 372; section 
of, on the Mississippi river, 80, 87. 

Hardin county, geology of, 200. 

Ua^^den, Dr., discovery of Jurassic fossils hy 
him on Judith river, 144. 

Henry county, report on the geology of, hy 
A. 11. WoicTiiKN, 209; Goal measures in, 
21 1 ; economical geology of, 21 7. ^ 

Hillsborough, section of Coal measures near. 


Howard county^ geology of, 300. 

Hudson -river group, noticed, .19; develop- 
ment of, as seen in the Mississippi river 
section, 64, 70; general remarks on, 357; 
in Dubuque county, 290 ; in Clayton coun- 
ty, 299; oitiiminous matter containedjdyrrV 
358, 359; origin of bitumen in, 301. ^ / 
Hungerford, Prof. Edward, rcconnaissanbe 
by, 300. 

Hydraulic lime, materials for, in Iowa, 392; 

g eneral remarks on the composition of, 
93; magnesian limestones used for hy- 
draulic purposes, in France, 394,* in Vir- 
ginia, 395, m NeW'York, 390. 

Hygrometrio moisture, in coal, 400. 
Independence, notice of the rooks in the 
vicinity of, 181. 

Iowa city, notice of rocks near, 131, 133, 
263, 206. 

Iowa county, geology of, 260. 

Iowa falls, section of the rooks near, 180. 
lowaville, section of Coal measures near, 161. 
Iron ore, in Coal measures, 417; analysis of, 
from Crawford's mill, 418; in^ Niagara 
limestone, 285, 419. 

Jackson county, geology of, noticed, 282. 
Jasper county, geology of noticed, 266; Coal 
measures in noticed, 272. 

Jefferson eonntv, report on the geology of, 
by A. H. liV^ORTiiRK, 231 ; economical 
geology of, 237. 

Johnson county, geology of, 260. 

Jones county, geology of, 278. 

Jurassic system, existence of fossils belong- 
ing to in the West, 144. 

Keokuk, seotion of rooks near, 161. 


Koosauqna, seotion of Coal measures near, 
159. ^ 

Lead, statistios of the production of, 406. 

Lead mines, in the vloinity of Dubuque 
described, 447-456; in the Lower Manpie- 
sian limestones, 460 ; can they be posmbly 
worked, 401. 

Lead ore, general remarks in the ocenrrenee 
j)€» in<tho NorthWe8t,423; first disq^weiy*. 

in the Upper MfssiBsipprregloii,' 424; 
’geologioal formations in whioh It openrs, 
427; limits of the prodae^re rook in wer- 
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Uoal height, 428, 436 ; or jitalline form of, 
429; mode of occurrence of, 43U; classifi- 
cation of the forms of occurrence of, 436 ; 
deposits of, in vertical crevices, 437 ; in 
ilat sheets, 443 ; practical questions in re- 
gard to the occurrence of, 462. 

Lead region, area of the Upper Mississippi, 
426 ; see Lead ore. 

Leelaire, section of the rocks at, 77; Coal 
measures near, 121. 

Lee county, report on the geology of, by A. 
H. WoRTHKN, 184; scctiun uf the rocks 
exposed in, 185; Coal measures in, 188; 
economical geology of, 196. 

' Lime creek, section on, at Rockford, 309. 

Limestones, method of choinieal analysis of, 
386; economical a]>plication of, 389. 

Limestone, Birdseyk, 39. 

Limestone, Black jiiver, 30. 

Limestone, Bitrlinuton, notice of, as de- 
veloped on the Mississi])])! river, 92, 93, 
94; in Lee county, 195; in Desiiioincs 
county, 2U3; in Washington county, 244. 

Limestone, Buff, a subdivision of the 
Trenton, 345. 

Limestone, C.\nnoNiFRROU8, description of, 
92-119; tabular view of the classification 
of, i^ the Northwest, TOO; comparison 
of sections of, given by various geolo- 
gists, 110; changes in the character of, 
at various fsiints in the West, 112; con- 
dition of the ocean at the time of its depo- 
sition, 117; chcmtcnl composition of, 379; 
value for building niatcrials, 379. 

Limestone, CiiAzv, 38. 

Limestone, Concretioxarv, Brccciated, see 
8t. Louis liinestono; in Lee couuty, 190; 
in l)i:sinoiiics county, 201; in Henry 
Gounty, 215; in Van Buren county, 226; 
in Washington county, 242; in Wapello 
county,. 254. 

Limestone, Galk.va, 39; development of, in 
the Mississippi river section, 6U-63 ; in Du- 
buque county, 288; in Clayton county, 299; 
in Fayette county, 304; in Winnesheik 
county, 314; chemical composition of, 350; 
analyses of, 351. 

'Limestone, Kabkaskia, notice of, as ex- 
hibited on the Mississippi, 107. 

Limestone, Kkqkvk, notice of, as exhibited 
on tlie Mississippi river, 94-96; in Lee 
county, 193; in Desmoinos county, 202; 
in Henry county, 216; in Van Buren 
county, 228. 

Limestone, Leclairk, character of, on the 
Mississippi river, 73; chemical composi- 
tion of, 3684 notice of at Walnut Grove, 
281. 

Limestone, Lower Maoxesiar, in Winne- 
sheik county, 313; chemical com|ioBition 
of, 3.32 ; charncicr as a building stone, 835 ; 
aoeidcntal minerals of, 336. 

changes in the pha-. 
as traced from east to 

Jdmlopment of, on the Mississippi river, 71 
ULJmeksoafiOiuity, 283; seotioos’in 
the vicinity of Makoqneta, 284; oeourrenoe 


of iron oro in, 285; in Dubuque county, 
292; section of west of Dubuque, 294; in 
Clayton county, 298; in Fayette connij, 
303; in Winnesheik county, 315; range 
and extent of, in the Northwest, 362; 
chemical oom}) 08 ition of, 364; fossils of, 
366 ; accidental niinornls of, 367 ; value as 
a building material, 368. 

Limestone, St. Looik, notice of, as op- 
ourring on and near the Mississippi river, 
98-106* 

Limestone, Trrntox, 30; dovclo|vment of, on 
the Mississippi river, 54-60; in Dubuque 
county, 287 ; in Clayton county, 301 ; in 
Winnesheik county, 314; general remarks 
on the eheinical coni|)osition of, 342; ana- 
lyses of, 347; use as a building stone, 301. 

Limestone, Upfrr llKi.nRRHKRn, 39, 81-84. 

Liinostone, Warsaw, general remarks on, 
97; in Lee county, 192. 

Linn county, notice of the geology of, 260. 

Little Mnkoqueta river, section of the Hud- 
son river group on, 66. 

Magnesia, its influence in rendering liiiio 
hydraulic, 306. 

Marshall county, geology of, 266. 

Marsden lode, described, 4 14. 

Meteorological records, in various parts of 
Iowa, 29-31. 

Mills's lode, described, 445. 

Mineral deposits, remarks on the general 
character of, 431. 

Mineral veins, remarks on the nature and 
origin of, 432. 

Mining, early history of, in the lead region, 
424. 

Mines in the vicinity of Dubuque, described, 
448-456; Htewart A Bartlett's, 448; Le- 
vins 's cave, 450; Korrick A Janes's lode, 
453; Kennedy's lode, 454; Langworthy 
lode, 455; M^Kinsie's lode, 455. 

Mississippi river, olovntion of, at various 
points, 6; fall of, in various portions of 
Its course, 6 ; rapids of, 7 ; siMition of rooks 
oxpt>Hcd on, south of Keokuk, 46, 103-106; 
evidence of a higher stage of water in 
former times, 180. 

Missouri river, navigation of, 8; fall of, in 
various portions of its course, 8. 

Mitchell county, geology of, 306. 

Monte Sana, cuuiijurison by section of rocks 
near, 114. 

Mounds, 40, 42; in Iowa, Wisconsin and 
Illinois, noticed, 12 ; Blue, 12; Table, 
near Dubuque, 13. 

Mount-Pleasant, sections of the rooks near, 
95, 99. 

Miiscatiiie, records of temperature at, 29; 
section of the rocks at, 120, 275; ooncro- 
iions at, 276. 

Muscatine county, geology of, noticed, 274. 

Now-Buffalo, coptl d.eiH>sits near, 124. 

Nei^rf^^Uon jjlr^heiwcirs near, 310, 311. 

New'a&liih^heeUoffof tbb rocks near, 818, 
319; mining operations near, 460. 
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Newton, eoal beda in the vioinity of, 273. 

Oneida oonglomerato, 39. 

Onondaga-aalt groap noticed, 40 ; character 
of, aa developed on the Miasiaaippi river, 
76-80. 

Openinga, mineral, dcacribed, 437. 

teen, D.D., hia acotion of the Carboniferoua 

▼Umeatonea, 102. 

Parvin, T. S., meteorological reeorda by, 
28, 30, 31. 

Permian foaaila, in Illinoia, 142. 

Permian ayatem, probable exiatence of, in 
Iowa, 142. 

Phoaphoric acid, preaonoe in the rooka of 
Iowa, 389. 

Plateau du Coteau dea Frairiea, elevation 
of, 19. 

Portage group, 40. 

Portland, aectlon of Goal moaeurea near, 160. 

Potadain aaiidatone, ceeSandatone, Potadam. 

Powoahoik oounty, geology of, notioed^^6. 

Prairioa, their origin dtacuaaed, 14-27^ Wffe- 
tation of, 21. 

Pyritea, preacnoe of, in wcatern coala, 399. 

Quarry creek, acotiona of the rocka on, 78, 
79. 

Rain, diatribiition of, in Iowa, 34 ; tabloa of 
at Muaoatino, 31. 

Rapida, of the Miaaiaaippi river, 7. 

Retfrook, aootion of Coal moaaurea near, 
168, 109. 

Rivera, of Iowa, noticed, 9-11. 

Roada, paucity of matoriala for in Iowa, 392. 

Rockford, geology of ita vicinity, 309. 

'Salem, anoiljipn of ro«k4 near,^0. 

Sandatdhe, teLciPEnpua, 38; remarka on,, 
aa exhibit^ in the Miaaiaaippi river aec- 
tion, 49*>61. 

Sandatone, Coal -measure, in Iowa and 
Johnson counties, 49. 

Sandstone, Medina, 40. ''' 

Sandstone, Potsdam, changes in the cha- 
racter of, aa traced from east to west, 38 1 
remarks on, as exhibited in the Miaaiaaippi 
river section, 47 ; cheniicai composition of, 
328; deficiency of, in organic remains, 
330; agricultural character of the region 
covered by.it, 331; use aa a building 

« atone, 390. 

Sandstone, St. Peter's, remarks on, aa 
exhibited on the Miaaiaaippi Hver, 62-54; 
range and extent in the Northwest, 338; 
ehomical and ininoralogioal character of, 
338, 339; origin of, 340. 


Sandstones, of the Northwest, their prolMh 
ble origin, 340. 

Scott oounty; geology of, noticed, 278. 

Shellrock falls, section of the rooks at, 810* 

Stewart A Bartlett’s lode, described, 448. 

St. Charles, notice of the geology in its 
vicinity, 808. 

St. Francisville, section of the rooks at, 162. 

Sulphur, in coal, 402. 

Sulphuric acid, in the rocks of Iowa, 389. 

Supracarboniferous formations of Iowa, 142. 

Surface deposits, of lead ore, noticed, 437. • 

Surface geology, reserved for a future re- 
port, 323. 

Swallow, Prof. G. C., his section of the 
Carboniferous limestones of Missouri, no- 
ticed, 103. 

Tama county, geology of, noticed, 266. 

Teto dea Morts valley, notice of, 282. S 

Temperature, of the eastern and western 
states compared, 33. 

T(^ographioal features, causes producing. 


Topography, of Iowa, 1-8. 

Turkey river, geology of its valley, 300, 303, 
304, .^4. * 

Upper Helderberg limestone, 40; noticed, 81- 
84; section of near Davenport, 83. 

Utica slate, quantity of carbon in, 368. 

Van Huron county, report on the geology olV 
by A. IT. WouTiiBN, 219 ; econamical 
geology of, 229. 

Veins, characteristics of true, 432. 

Walnut grove, character of the rocks at, 
281. 

Wapello oounty, geological report on, by A. 
H. WoRTHKN, 248; economical geology of, 
266; Coal measures in, 260. 

Wapsepinioon river, noticed, 11. 


Water, in Iowa coals, 400. 


Watershed, of Iowa, diagram of, 0. 

West Union, geology of Us vicinity, 303. 

Washington oounty, report on the geology 61 
of, by A. H. WoRTHEN, 239; drift deposits 
in, 241 ; Coal measures in, 241 ; economical 
geology of, 240. 

Winnesheik oounty, geology of, noticed, 812. 

WoRTHBN, A. II., his report on the geology 
of the Dosmmnos valley, 147; report on 
the geology or certain counties, 183. 

Zinc, probability * of its being successfully 
manufaetured in Iowa, 471. • 

Zino ores, occurrence of, in Iowa, 469; 
analyses of, 470. 










